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rected use of I. C. S. instruction service. A significant result of this co- 
ordinated activity is that far greater service is delivered when the em- 
ployer co-operates ... the percentage of graduates is increased almost 
in proportion to the percentage of employer co-operation. 


@ Fortunate indeed is the man equipped with grammar school, high 
school, college or university training to tackle the problems of life! He 
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educational forces. Thousands of college men enroll for special training 
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THE TEXAS MEETING 
June 27-30, 1938 


Prepare to dress comfortably for warm weather when you 
come to the annual meeting at Texas A. & M. College. 

Pack up and bring along linen, palm beach, mohair, gaber- 
dine, tropical worsted, seersucker or any other light suits you 
have in your wardrobe, also your bathing suits and other 
sports clothes. 

Leave your dress suits and tuxedos at home, unless you 
plan to wear them some place other than the convention, for 
there will be no formal affairs, according to Professor H. C. 
Dillingham, General Chairman for the meeting. Actual ses- 
sions of the Society will be ‘‘shirtsleeve meetings,’’ an arrange- 
ment popular at other meetings of the Society. 

Visitors from the East, who plan to come by rail, will find 
at least two popular routes open to them, one leading through 
Washington, D. C., Chicago, Tll., and St. Louis, Mo., and the 
other, commonly called the Southern route, leading through 
Atlanta, Ga., and New Orleans, La. Several scenic routes 
also are available to visitors from the West. 

For those planning to drive, there are paved highways 
leading to the College from the North, East, South and West, 
connecting with national highways. Visitors from any sec- 
tion will find paved roads all the way to Texas A. & M., and in 
Texas especially they will find roads plainly and frequently 
marked. 

Preliminary programs of the meeting have been mailed to 
all members. If you need additional copies write to the Secre- 
tary, who will be glad to send them to you. 
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THE YOUNG ENGINEERING GRADUATE IN 
INDUSTRY * 


By FRANK L. EIDMANN 


Professor of Mechanical Engineering, Columbia University 


The first few years following graduation are probably the most 
important, as well as the most difficult, in an engineer’s career. 
This is the period of adjustment to commercial life, and the young 
engineer’s entire future is strongly influenced by the type of work 
which he performs, and the work habits which he acquires during 
this critical stage. 

In visiting a large number of industrial plants I have asked how 
well industrial executives are satisfied with the young engineering 
graduates whom they employ. An astoundingly high number of 
employers report that only a low percentage of these young men 
measure up to expectations. 

With the hope of determining where the difficulty lies I in- 
vestigated some individual cases where dissatisfaction was ex- 
pressed. I also sent a questionnaire to sixty well known firms in 
many industries, and replies were received from leading officials 
of practically all of these companies. Three of the ten questions 
which I asked were: ‘‘Approximately what percentage of these 
young engineers turn out satisfactorily?’’ ‘‘ What, in general, ap- 
pears to be the trouble with those in whom you are disappointed! 
Is it their personality, training, or some other reason?’’ ‘‘Do you 
have a training course for engineering graduates?”’ 

I shall first quote from some of the replies to my questionnaire, 
and then offer my interpretations and comments. 


THE PERCENTAGE WHO PROVE SATISFACTORY 


The estimates from the various companies as to the percentage 
of young engineers who prove satisfactory range all the way from 
10 to 100 per cent, with the largest number distributed fairly 
evenly between 50 and 90 per cent. Two state that all prove satis- 
factory, and I shall comment on these later. 

An official of a large company told me that his company expects 
engineering graduates, after a period of orientation, to stand ‘‘head 
and shoulders’’ above the non-college men who come up through 

* Presented at the annual meeting of the Middle Atlantic Section of the 
8. P. E. E., Drexel Institute, December 11, 1937. 
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shop positions, and to be similarly superior to graduates of liberal 
arts and sciences. He stated that engineering graduates in very 
few cases measure up to this expectation. The president of a com- 
pany wrote: ‘‘It depends on what you mean by ‘satisfactory.’ 
Some are content to stay where they are left, and others want to 
climb to the top. Of course, it is the latter type, when restrained 
by reason, that we prefer.’’ Similarly, the vice-president of an- 
other company wrote: ‘‘ Answer to this question depends upon the 
definition of the word ‘satisfactory.’ Probably 90 per cent of these 
young graduates turn out to be reliable, hard-working employees, 
but not more than 25 per cent, and probably less, turn out to be top- 
notch engineers or salesmen.’’ Another large company reports: 
“Our records show that approximately 70 per cent of the college 
men who come with the company remain with it. Naturally, some 
of these are a great deal more satisfactory than others. There are, 
undoubtedly, a number of them who merely hold routine jobs and 
will continue to do so as long as their work holds up to a reasonably 
exacting standard.’’ An engineering executive of another large 
company states: ‘‘Over 90 per cent of the college graduates whom 
we take in do work which is satisfactory, but this does not mean 
that they are outstanding. Probably not 10 per cent would qualify 
as outstanding with respect to knowledge and their ability to apply 
it.’’ Similarly another very large firm reports: ‘‘ Probably 90 per 
cent of them are usable in the organization, but only a relatively 
small percentage turn out to be really satisfactory.”’ 


THE Fauuts oF YOUNG ENGINEERS 


As to those young engineers who prove unsatisfactory, the com- 
ments from industry indicate almost unanimously that personal 
traits and attitudes are responsible. The fault most mentioned in 
the letters is ‘‘the inability to get along with his associates,’’ and, 
to express it in a way to introduce the element of time, ‘‘lack of 
ability to fit in quickly with their fellow employees and to make 
friends readily.’’ Next stands ‘‘over-eagerness for advancement.’’ 
Other faults mentioned are : ‘‘ Unwillingness to prepare for advance- 
ment over long enough period’’; ‘‘lack of aptitude for engineering 
work’’; ‘‘inability to adapt themselves to the routine of operating 
work and at the same time avoid getting into a rut;’’ ‘‘lack of 
initiative’’; ‘‘inability to grasp practical aspects of problems and 
situations’’ ; ‘‘impractical and unable to apply themselves”’ ; ‘‘gen- 
eral inability to sell themselves’’; ‘‘lack of willingness to work.’’ 

Following are excerpts from a few typical letters concerning 
causes of disappointment. ‘‘Such difficulties as we have had have 
not been connected with intelligence or education, but rather with 
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attitude. Some have had rather exaggerated ideas as to what the 
company and the world at large owes them for their remarkable 
educational attainments, and in one or two cases there has been a 
tendency to succeed through politics rather than through hard 
work.’’ The president of a company states: ‘‘It seems to be the 
consensus of opinion that college graduates have too good an 
opinion of their abilities. They think they ought to be started on 
work which is much beyond their ability or experience. They do 
not realize that having finished a college course in engineering they 
are about to start on a course of training which is likely to take 
from 10 to 15 years before they can expect to earn a position in- 
volving important responsibilities.’’ Another executive states: ‘‘In 
general, personality rather than training is the reason for failures. 
This may be due to introvert characteristics where extrovert quali- 
ties are required; to slow, pokey or lazy application; to failure to 
accomplish results in a reasonable time ; to lack of commonsense and 
general grasp of the overall of a problem, and a tendency to be- 
come involved in detail.’’ A president states: ‘‘The chief cause of 
trouble is the desire to forge ahead too rapidly. This causes these 
young graduates to slight certain subjects along the way which 
they fail to see the importance of, but which long experience has 
shown us to be essential. This same over-anxiety to forge ahead 
results in the individual being too ready to criticize methods which 
he does not approve before he has familiarized himself with the 
operating conditions that make these methods necessary.’’ A very 
large research laboratory affiliated with a manufacturing organiza- 
tion reports: ‘‘In our work, a man must be able to get along with 
a large number of men in other departments. His need of tech- 
nical training is secondary.’’ The chairman of the board of a 
brass company states: ‘‘ We like to get men who have been success- 
ful in extra-curricula activities, as that usually indicates the pos- 
session of the ability to mix well and to favorably influence people.”’ 
The vice-president of another company writes: ‘‘ Personality is the 
usual reason for unsatisfactory performance, although there seems 
to be a marked difference between the quality of output of different 
schools.’’ From a chief engineer : ‘‘Those with whom we have been 
disappointed were inclined to believe that their progress should be 
based on the fact that they are college graduates, instead of result 
producers like anyone else.’’ A vice-president writes : ‘‘The princi- 
pal trouble, in the writer’s opinion, is lack of willingness to work. 

. The writer is firmly of the opinion that training is of minor 
importance and that good men, even if poorly trained, will come 
out on top in the long run.’ 
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hat the TRAINING COURSES FOR ENGINEERING GRADUATES 
arkable Eighty per cent of the firms replying to my questionnaire state 
ae 41 that they have training courses for engineering graduates. Some 
ard} of these courses are three years in length and others are as short 
be as six months. In all cases the young man is required to work in 
ood am the various shop and engineering departments. In some plants the 
rted oT college man, in addition, receives guidance and close supervision 
hey do in his work and is required to study. But in most instances there 
ag they is no guidance or supervised study and the young man merely 
“i take works in the different departments for periods varying from a week 
wae = to several months in each, and this constitutes the so-called training 
mt In course. The young man is left to pick up what information he 
ailures. can, in a hit-or-miss manner. In some plants he does not even do 
b qualis manual work in the shops. He is assigned to each department 

lure t merely to observe the processes and procedure. 

nse and At several plants I was told that graduates from other than 
"to be: engineering courses were, in general, proving more satisfactory 
ause of than engineering graduates after a period of training. This was 
“ these also mentioned in some of the letters that I received. I wish to 
which quote briefly from two of these letters. The first is from a vice 
nce has president who has both civil engineering and mechanical engineer- 
| ahead ing degrees and who had over twenty-five years of experience in 
which industry: ‘‘Our training course is not restricted to engineering 
ith the graduates although our product is a technical one. We have had 
A — just as much and probably better success with young men who had 
ganleea a regular scientific course or even a course in liberal arts. It has 
ig with been my opinion that their easier success may have been due to 
f tech- the fact that the requirements of their university training were 
d of § not so exacting and severe as those of an engineering school. Be- 
success I cause of somewhat easier courses, and consequently more time to 
ied themselves, they seem to have developed the knack of getting along 


with people to a greater extent than engineering students who are 
driven so hard through their four year course. You will have 
gathered from the foregoing that my whole objection to engineering 
courses, as of the present design, is that they seem to have been 
continually added to, so that the over-worked student has no time 
to acquire the very principles of human relationship. I think my 
general inclination in this direction may be summed up by telling 
you frankly that I would rather employ an engineer who had 
barely squeezed through his course for four years, but who has 
left the campus with a host of friends and a string of titles indi- 
cating that he was potentially a valuable leader of men.’’ 

An executive of a machine tool plant wrote: ‘‘The attitude of 
the boy, the capacity of his mind for work, the intelligent applica- 
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tion, perseverance, etc., are very important parts in his success, no 
matter what course he has taken in college. We have mixed one 
boy, who took an arts course at college, with engineering graduates 
and found that he was not hadly handicapped except in the draft- 
ing department. Even there he soon caught up to the others, and 
he had advantages in other ways that helped him. In other words, 
if a college course has taught a boy where to find information, and 
how to think, how to express himself orally and in writing, he can 
get along very well in industry unless he is placed in some special 
line where considerable detailed and specialized information is 
needed.”’ 


SoME GENERAL COMMENTS 


By a factory manager: ‘‘There is so very great a difference 
between individuals, that the training they receive is far over- 
shadowed by personal characteristics. In general, the college 
graduate is apt to want to move ahead too rapidly without taking 
the time definitely to grasp the fundamentals in the work which he 
is given to do. He has the natural characteristics of looking at far 
fields rather than finding the important things which need to be 
done on the problem to which he has been assigned and it is some 
times difficult, without close supervision, to pin him down to a point 
where he will be successful in the work that he has to do.’’ 

By an assistant general manager: ‘‘In some cases there is utter 
lack of knowledge of financial principles involved in an engineering 
problem. Too many men come from engineering schools with no 
idea of the relation to the investment in an engineering develop- 
ment, and the necessary return which must be realized on such an 
investment.’’ The same gentleman states: ‘‘The question occurs 
whether engineering schools in general spend too much time in 
preparing men for research, as undoubtedly a very large percentage 
of the graduates work into executive positions rather than into 
positions involving research. There is also a real question in our 
minds as to whether there may be many men taking engineering 
courses who are not really qualified for or adapted to this par- 
ticular line of endeavor. No doubt many schools are constantly 
weeding out those students who do not have the proper qualifica- 
tions but it does seem that further efforts along this line would be 
in the right direction. This should result in increasing the pres- 
tige of both engineering schools and of the engineering profession.” 

By a chief engineer: ‘‘Our requirements would be better served 
if there were more industrial work and less power plant work in 
college. We employ ten engineers for designing and production 
to one for power house work.’’ And, from the same letter: ‘‘ We 


are wondering if the colleges are following closely the development 
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of industry, and placing emphasis on the relative importance of 
things most commonly used and demanding the attention of manu- 
facturers in the field.’’ 

By a vice-president: ‘‘The engineer of today who has a sense 
of cost proportion—by that I mean cost of production and in addi- 
tion some idea of the cost of designs he may develop—is a very 
much better engineer than he who has to finally wait for such 
information to be developed by other departments of the business.”’ 

From an employment department supervisor: ‘‘Our experience 
with college trained engineers in recent years has indicated that 
they have an inflated idea of their own value to an organization and 
have felt that they should be advanced rapidly to supervisory 
position. Generally speaking, they have not recognized the value 
of years of practical training that present supervisors have had 
and they have taken a rather superior attitude toward these men. 
This has spoiled their usefulness and prevented their advance- 
ment.’’ 

From a manager of employee relations: ‘‘The average class at 
college probably contains quite a few who are trained rather than 
educated, and while as engineers they may be pretty good, they are 
rather uninteresting as human beings. Possibly this sounds too 
critical, but every time we hire a college graduate we do it with 
the hope that he will prove to be a leader and that he will develop 
as a supervisor or executive in his particular line of work. This 
requires something more than a stock of technical information.”’ 


SomME OBSERVATIONS ON THE CRITICISMS 


Seattered criticisms of the nature of the foregoing have come 
from employers as long as any of us can remember, and engineering 
teachers have generally not considered them seriously. They have 
been inclined to say ‘‘let us not draw too sweeping conclusions from 
a few first-hand cases.’’ However, when we find the criticisms so 
general I think we should give them serious consideration and at- 
tempt to find out what is wrong and make an effort to work out a 
solution. It is to be emphasized that most of the industrial of- 
ficials with whom I conferred or who answered the questionnaire 
offered their comments and criticism in a very friendly spirit and 
with the hope of being of some help. They express keen interest 
and sympathy toward young engineers. They further recognize 
the fact that they need these young men as recruits in their organi- 
tations and would like to employ more of them. 

In my conferences with some of these gentlemen I raised the 
question as to whether the basis of the trouble lies with the young 
men themselves, with their college training, or with the employers. 
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From the foregoing part of this paper it is quite apparent that 
industry attributes most of the difficulty to personal traits and at- 
titudes of the young engineers. Some employers place part of the 
blame on the colleges. But I have yet to hear of an employer who 
suggests himself as being responsible. 

After considerable study of the problem it is my conclusion 
that responsibility lies equally in all three of these directions, 1.¢. 
the young man, the college, and industry, and that a great deal of 
misunderstanding exists on all sides. 

First let us consider the problem from the viewpoint of the 
young engineer. Generally, between 10 and 50 per cent of the 
young engineers hired proved not fully satisfactory. The several 
firms which report only about 10 per cent as unsatisfactory point 
out that this low figure is due to the fact that they make very 
careful selection. Two firms reported that all of their young en- 
gineers turn out satisfactorily. I believe that this success can be 
attributed to the fact that both firms employ the candidates for at 
least one summer before graduation from college, and careful 
selection-is made from among these men. 

No matter how carefully the selection is made, however, some of 
the young men will turn out to be disappointments or will quit be- 
cause of their dissatisfaction with the job. From my observations, 
I believe that the percentage of young engineers who fail is no 
higher than in any other class of employees. In fact, I believe it 
lower. Among all employees and in all walks of life the percentage 
of failures is high, and the great majority are due to personal traits. 

Recently the American Banking Institute made public the re- 
sults of an investigation of the cause ‘of discharge of 4,000 office 
employees of seventy-six important firms. The survey showed that 
only 10 per cent of those discharged lost their positions because of 
lack of ability to'do their work. The other 90 per cent were dis- 
charged for reasons of a nature personal to the employees, such as 
carelessness, laziness, lack of codperation, dishonesty, and lack of 
initiative. 

It is true that many college graduates are impatient for rapid 
advancement, but this is by no means a failing peculiar to college 
men. It is'also unfortunately true that some young engineering 
graduates have exaggerated ideas as to their worth to the company, 
and that others take a superior attitude toward fellow workers who 
have not attended college. These ideas and attitudes are, however, 
not confined to engineers, nor are engineers as likely to offend in 
this respect as are others. But how can you blame the young en- 
gineer if he has a mistaken idea of his importance when personnel 
officers start coming to the colleges to interview the seniors as early 
as November, and some firms make tentative selection of the engi- 
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neers fully two years before they graduate? In spite of business 
conditions, all of our mechanical engineering students who gradu- 
ated from Columbia University last June had accepted definite 
positions before the preceding February. Some of the men had as 
many as three offers from which to choose. One had ‘been selected 
two years previous to graduation. Part of the responsibility for 
the false notions of importance therefore clearly rests upon in- 
dustry. 

College faculties must also share this responsibility when they 
allow these young men to go out into industry with mistaken no- 
tions. Students should be informed that recognition in industry 
comes only as the result of accomplishment which is achieved by 
long hours of hard work. Every student should also understand 
that the bare fact that he graduated from college entitles him to 
nothing, but that it will give him a tremendous advantage over his 
non-college associates in opportunity to forge ahead. It should be 
pointed out to the student that while he has been spending years 
in college, other keen, capable young men of his age have been re- 
ceiving a practical training in industry, have become well ac- 
quainted and firmly entrenched in the organization and have prob- 
ably done considerable reading and studying. Not only must the 
college trained man compete with these men who have a practical 
training, but he has to make the sudden and severe adjustment 
from campus life to commercial life. Perhaps he may even have 
an attack of home-sickness. This is, therefore, a critical period in 
his career and many times does he become discouraged with his 
progress—especially when he hears of classmates and other friends 
who may be getting along faster. 

As previously mentioned, many firms have so-called training 
programs which amount to nothing more than assignment of the 
young engineer to the various departments of the plant. Super- 
vision, guidance and encouragement are lacking and the young 
man simply picks up what information he can. To come through 
such a program with sufficient credit to be considered an outstand- 
ing young engineer he {must surmount discouragement; possess 
sufficiently good judgment to know what information to seek ; have 
the aggressiveness and perseverance to go after this information; 
and he must have the knack of fitting ‘in quickly with the men in 
the plant. Such a young man could probably be outstanding in 
any line of work he chose to follow, whether engineering or non- 
engineering. It:is not difficult to conceive of this type of man 
with a liberal arts or scientific education progressing more satis- 
factorily and farther than an engineering graduate lacking in the 
qualities just mentioned. 

It was also stated that some industrial executives express them- 
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selves as being just as well pleased, and perhaps better, with college 
graduates who have taken courses other than engineering. This is 
by no means as bad a case against the engineer as it sounds, for 
when you look further into these cases you find that the company 
selects the men for sales work, shop functions and office positions 
which do not require a technical engineering training. For the 
strictly technical work the engineering graduate’s principal com- 
petitor is still the well qualified man who has come up through the 
ranks. 

Lack of aptitude for engineering work is one of the reasons 
given for disappointment in the progress of young engineering 
graduates. We are also told that there are many students in engi- 
neering schools who are not properly qualified and who do not have 
the proper aptitude for engineering. Both statements are unfor- 
tunately true, and are sad reflections on the selection by engineer- 
ing schools and by industry. I look for the day when engineering 
aptitude tests, both by engineering schools and by industry, will 
become important factors in selection of young engineers. Let me 
emphasize that I mean engineering aptitude tests and not the usual 
intelligence, psychological and achievement tests. When a young 
man without the proper aptitude goes through an engineering col- 
lege and enters industry before learning that he is not suited for 
engineering it is usually unfortunate for the young man, the col- 
lege, and the engineering profession. 

It is significant that so many firms find that students who have 
spent their summers working in industry and students of codpera- 
tive engineering courses become so much more quickly adjusted to 
their work after graduation, and that failures among these men are 
fewer. These students naturally know what to expect when they 
enter industry and they know, also, whether or not they are suited 
for this kind of work. 

The methods of selecting engineering graduates, as practiced 
by most companies, could stand considerable improvement. In 
some cases I have found the selection left to men strongly preju- 
diced against college men and not well equipped for this work in 
education, training, personality or experience. On the other hand, 
some companies recognize the importance of this function and have 
highly qualified personnel officers. Some firms go so far as to have 
final selection of engineering graduates made by a committee of the 
company’s executives. 

As expressed in letters from which I have quoted in this paper, 
some firms give preference in selection to students who have ex- 
celled in extra-curricula activities. At least one company is partial 
to athletes, preferring football men. In fact, they like quarter- 
backs best of all. From my experience and observation in industry 
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star athletes find it much more difficult to settle down to the 
routine of industry and they more often enter sales work than 
engineering positions. 


TRAINING PROGRAMS AND PERSONAL GUIDANCE 


Industry’s responsibility toward the young engineering grad- 
uate just begins with his selection. He needs encouragement, 
guidance, supervision and training in his first job. Few com- 
panies provide this. Instead, they leave the young man to shift 
for himself and as a consequence many graduates flounder hope- 
lessly for several years. I know of cases in which engineering 
graduates were discouraged, underpaid, whose ability was unap- 
preciated, and who made little progress under their first employer. 
These same men responded quickly and made more than average 
progress under their second employer, who offered guidance and 
encouragement. 

I am among those who believe that every engineering graduate 
should serve a period of training in industry, just as the young 
medical graduate serves his interneship. Programs in which the 
engineering graduate is routed to serve in the various departments 
of the plant are meant to serve this purpose, but as mentioned 
earlier, this is not enough. A well planned program under guid- 
ance and supervision shortens considerably the necessary period of 
training and personal adjustment; better prepares the young engi- 
neer for his work with the company; and greatly reduces the 
number of cases of dissatisfaction. A factory manager who re- 
sponded to my questionnaire expresses this point well: ‘‘In most 
industries you will find that a poor man may become successful if 
put under the proper supervisor, whereas a good man may be a 
failure under the wrong type of supervisor. Unfortunately, busi- 
ness is not so constituted so that every young engineer who comes 
in can get the proper type of supervision. In fact the reverse is 
usually the case, because the weakest departments are the ones in 
which the young engineers are most apt to be placed in order that 
the department may be strengthened and with the thought in mind 
that the engineer may eventually be able to work into the super- 
visory position. It takes a very well trained and self-reliant man 
to make a success in a department where he has to sell the super- 
visor on new ideas without antagonizing him.’’ 

Instead of providing a training course, some firms prefer to 
place the young engineer directly in the department in which he 
is to work and assign him as an understudy to an experienced man. 

Three firms write that they do not hire college graduates for 
engineering work until they have gotten practical experience else- 
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where. And, incidentally, the products of these companies are of 
highly technical nature. 

When employing a college graduate, I think the company 
should make it plain that there is no assurance of a responsible 
position; that his progress will’ depend entirely upon his accom- 
plishment and attitude; and that his college degree does not bear 
as much weight as he probably thinks it does. The young man 
should also be given an idea as to what progress he can normally 
expect to make if his services are satisfactory. Many students 
seem to have a wrong idea of what to expect. After returning 
from an interview at a plant in another city a student told me about 
the various questions that he was asked. One question was: ‘‘ How 
much salary do you think you will be earning in five years?’’ His 
answer was ‘‘$25,000 a year.’’ The interviewer commented ‘‘Oh, 
you are from New York’’ and the young man felt that he had made 
a blunder. He later learned that a candidate from a New England 
university had answered ‘‘$50,000 a year.”’ 

Another thing that an employer can do to help the young man 
is to let him know from time to time whether his progress is satis- 
factory, and if it is not, in what way he is considered weak. 

Last, but far from least, is the matter of compensation. The 
salary scale should be a fair one, and there should be periodic in- 
creases. Some companies pay the beginner $175 or more a month, 
while I know of others that pay as low as $16 a week. It is cer- 
tainly difficult for the young engineer who works for the latter to 
be contented and enthusiastic, and to do his best work when he 
knows that his classmate is making the higher salary. 

In closing, I express the hope that engineering educators will 
heed expressions of disappointment by industry regarding young 
engineering graduates and that specific cases be investigated to 
determine definitely the causes. It is also hoped that there will be 
increasing codperation between engineering schools, professional 
engineering societies, industry, and graduates to eliminate mistaken 
ideas, and that there will be, likewise, more codperation in the 
planning of programs of training and study after graduation, and 
that the methods of selection of our graduates may be improved. 
These steps offer a most important opportunity toward the ad- 
vancement of the profession. 
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COLLEGE INTERVIEWING UNDER CHANGING ECO- 
NOMIC CONDITIONS 


FROM THE VIEWPOINT OF THE COLLEGES 


By J. R. BANGS, JR. 
Professor of Administrative Engineering, Cornell University, and 
J. R. MOYNIHAN 


Personnel Adviser, Sibley College, Cornell University 


Some fifty years ago, when George Westinghouse was building 
the gigantic institution which bears his name, it became a custom 
for him to bring into his shops, laboratories, and drafting rooms, 
college graduates not only from the institutions of this country 
but also from abroad. Under such conditions came men as the 
late Benjamin Garver Lamme, whose name our Society honors 
annually; Charles F. Scott, now prominent in the work of the 
Engineer’s Council for Professional Development; and many 
others whose efforts have made the electrical industry what it is 
to-day, and whose inspiring personalities have enriched engineer- 
ing education. 

So far as I have been able to learn, George Westinghouse w 
the first person to conduct a college recruiting campaign. In 
fifty years his brain child has grown to such proportions that 
practically ail of the large industries of to-day maintain college 
personnel departments for the purpose of inducting college men 
into industry. The members of such departments call upon the 
colleges, interviewing seniors and graduate students—perhaps 
even juniors for summer employment—in very much the same way 
that big league scouts comb over the minor leagues and sand 
lots in search of baseball talent. Recognizing their responsibility 
as participants in this movement, most of our leading educational 
institutions have organized personnel departments to aid these 
gentlemen from industry in making their selections, and to assist 
the graduate in finding his rightful place. 

The growth of college recruiting has brought with it certain 
problems of mutual interest which may well be evaluated in meet- 
ings of this sort. Our program is particularly significant in view 
of the general upswing in the business cycle, which usually throws 
into bold relief the methods and procedures of college recruiting. 
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Many of us believe that some of these techniques can be improved 
through a full comprehension, on both sides, of the difficulties in- 
volved. To facilitate a proper evaluation of this problem as a 
whole, I shall present a discussion dealing with interviewing prac- 
tices as they appear to men in college personnel work; Mr. M. M. 
Boring, who has for years recruited some of the outstanding engi- 
neers of this country for the General Electric Company, will give 
us the viewpoint of the industrial representative. 

In presenting the college viewpoint of this discussion, I am re- 
minded of the English business man who, while visiting in Africa, 
went on a lion hunt with a seasoned sportsman. When lion tracks 
were discovered, the timid merchant said: ‘‘You go ahead and see 
where they went, and I will go back and see where they came from.”’ 

Unfortunately many of us are like that merchant. We find it 
relatively easy to make an appraisal of college interviewing by 
looking backward into the past, and we are strongly tempted to 
do so; we find it exceedingly difficult, however, to play the part 
of the hunter—to summon the necessary courage, initiative, and 
imagination to face the facts as they are to-day, and to initiate 
policies which will prove wise for future years. 

In the boom days of 1928 and 1929, it was not uncommon for 
outstanding seniors to receive ten or more offers. In fact, I know 
of one senior in 1928 who received thirteen offers. But, as a 
popular student collects college honors, so this young man was 
aiming for a record of fifteen offers, and he intimated that he would 
‘*select his company’’ after he had run his score up to that num- 
ber. Such a state of affairs, I am sure you will agree, is certain 
to react in an unfortunate way for the student, the college, and 
industry. You can imagine my chagrin, then, when several months 
ago one of the leading lights of our senior class came to my office, 
gave me a list of ten companies that had made him offers, and 
asked me to help him make his choice. Thus, within the memory 
of most of us here to-day, college recruiting history is repeating 
itself. 

At the beginning of the school year 1936-37, well informed 
persons in collegiate and industrial circles forecast an active re- 
cruiting season; and for several very good reasons. The drastic 
reduction or entire elimination of recruiting activities during the 
period from 1931 to 1934 caused many organizations to find them- 
selves in the position of a university that had failed to matricu- 
late a freshman class for several years. Figuratively speaking, 
when ‘‘seniors’’ were to be graduated into responsible industrial 
positions, there were very few of them available because no ‘*fresh- 
men’’ had matriculated in industrial training courses four years 
before. 
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Industry, obviously, was placed in a position where it must 
make up for lost time. Organizations, seeking to balance their 
personnel, needed an infusion of new blood; the enthusiasm and 
aggressiveness of youth seemed necessary to supplement the ex- 
perience and mature judgment of the older personnel that had 
survived the cuts of the depression. Consequently, it seemed rea- 
sonable to assume that young men graduated from technical in- 
stitutions with up-to-the-minute training in modern engineering 
and scientific subjects would be held at a premium. 

The recently completed interviewing season has proved the 
accuracy of these prognostications; but more important, it has 
shown up in bold relief several new forces which have been in 
operation. The first of these is the need to fill the gaps caused by 
the clearing of the lower ranks due to the ravages of the depres- 
sion; the second is the increased use of technical methods and 
processes, while the third is the acknowledgment by the small in- 
dustry of the need for technically trained personnel. This latter 
factor is one of the intangibles of our problem. College men sought 
out the smaller industries during the depression and made places 
for themselves there. Now these smaller organizations, faced with 
increased need for technically trained men, are bidding actively 
in a market which the large company has had, in the past, almost 
entirely to itself. 

An important aspect of this problem of college recruiting is 
the attitude of the college faculties. No one will deny that our 
principal duty is the education of the youth of the country. But, 
does our duty cease when we step from the lecture platform, lab- 
oratory or class room, or should we make a conscious effort to see 
that the product of our educational labors receives every oppor- 
tunity to capitalize its outstanding characteristics in the fields of 
commerce and industry? Many of my colleagues feel strongly as 
I do that this latter phase of college work is not only an oppor- 
tunity to render a much needed service, but actually assumes the 
nature of an additional duty. In this viewpoint, I am sorry to 
say, all educators do not concur, but more and more of them are 
awakening to the fact that work in industry is merely a continua- 
tion of the educational groundwork laid in the colleges. 

To crystallize this latter viewpoint, let me ask the question: 
“What is education?’’ Our friends of the M. I. T. faculty teil 
us ‘‘education is a system of habits for worth-while growth’’; 
President Robert M. Hutchins of the University of Chicago says: 
“The aim of education is to connect man with man, to connect the 
past with the present, and to advance the thinking of the race’’; 
and that learned philosopher, John Dewey, points out that ‘‘the 
aim of education is to enable a man to continue his education.”’ 
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If the words of these authorities are to be clothed in real mean- 
ing we as educators must see to it that these ideals of education 
are striven for. What better effort can we make than to see that 
our men are properly placed in industry, for how can a man ‘‘con- 
tinue his education’’ unless he is happy at his job? 

I feel that this question may be answered by saying that the 
modern educator should not only serve as a teacher, but that he 
should also interest himself in selling the product of his educa- 
tional labors. And, you gentlemen of industry are our customers, 
Just as good business men meet frequently to discuss the problems 
of the production and marketing of their products, we as educators 
and personnel officers should gather, as we have this afternoon, to 
discuss the ‘‘production’’ and ‘‘marketing’’ of the college gradu- 
ates. 

In order that we might have some tangible points for discus- 
sion, members of your committee suggested some twenty-four 
practices and methods that seemed ideal to them for a company 
interviewing college graduates under present conditions. These 
suggested practices and methods were sent in questionnaire form 
last March to twenty college personnel men whose reactions are 
included, thus insuring a fair cross-section from the college view- 
point. 

To assure ourselves of the reasonableness of these suggested 
practices and methods, we sent another questionnaire to some forty 
experienced industrial interviewers in which we gave them an op- 
portunity to express themselves concerning college personnel or- 
ganizations. And, express themselves they did! Many filled out 
the questionnaire completely; others elaborated upon it by three 
and four page memoranda; while still others wrote confidential 
letters detailing their experiences, both good and bad, at Cornell 
and other institutions. A summary of the recommendations and 
suggestions obtained in these excellent replies is appended to this 
paper for reference purposes, since I feel that the scope of this 
particular dissertation permits me to refer to them only in a 
general way. However, the study of these industrial replies has 
unquestionably given me a much broader viewpoint, which I have 
striven to reflect in the discussion of the suggested practices and 
methods that follow. 


INTERVIEWING COLLEGE SENIORS FOR PossisLE EMPLOYMENT 
Suggested Practices and Methods 


The following comments and conclusions summarize the results 
of our questionnaire to college personnel officers. Most of the com- 
ments are given in quotation form. In many instances the com- 
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ments are few in number because the question was answered by a 
check mark indicating agreement with the practice or method 
stated. 


I. The industrial organization should furnish the college per- 
sonnel office with sufficient information as to the kind of work to be 
done, the type of men desired, the probable opportunities that lie 


‘ahead, the rates of pay, etc. 


(a) Representative comments: 

1. ‘‘Sufficiently far enough before interviewer comes to be of 
value.’’ 

2. ‘‘Not always practical where emphasis on quality rather than 
training is important. Agree some guiding information should be 
given.”’ 

3. ‘*Very important. I think that this should be prepared in 
printed form carefully and comprehensively.’’ 


(b) Conelusion : 

Industry has in general done a splendid job and should en- 
deavor to spread the gospel to the newcomers in the field. The 
college should cooperate more fully in seeing that company litera- 
ture is properly distributed, and that interview blanks are properly 
filled out in advance where that practice is requested by industry. 


II. The company should endeavor to give the college office at 
least one week’s notice before it expects to begin its interviews. 


(a) Representative comments: 

1. ‘‘I would go further and say make prior arrangements agree- 
able to the college.’’ 

2. “If I get twenty-fours’ notice, I feel lucky. On a small 
campus, like ours, this is probably sufficient, although we could do 
with more.’’ 

3. ‘‘With a heavy interview schedule to arrange, men to pre- 
select, ete., a week is not enough.’’ 


(b) Conelusion : 

The larger and more experienced companies observe this rule 
rather carefully, usually making prior arrangements agreeable to 
the college. Small organizations operating without experienced 
personnel men are at a disadvantage in this respect, and sometimes 
arrive at the colleges without having made suitable preliminary 
arrangements. 


III. In the case of large companies requiring many types of 
men, the organization should send scouts ahead to make preliminary 
arrangements. 
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(The word ‘‘scout’’ in college interviewing usually refers to a 
recent graduate sent several days ahead of the regular interviewer 
for the purpose of ‘‘selling’’ the company and lining up likely pros- 
pects. ) 


(a) Representative comments : 

1. ‘‘Don’t like the scout idea. Suggest the word representative. 
I believe with the progress made in college personnel work in re- 
cent years the days of scouting belong to the past.’’ 

2. ‘‘The wisdom of this is doubtful.”’ 

3. ‘Assuming the use of the central personnel office, this office 
should do the advance ‘scouting’ on the basis of information as 
supplied under No. 1.”’ 


(b) Conclusion : 

Some of the criticism quite appropriately made of the colleges 
themselves centers about preliminary arrangements. I refer to 
such comments as the following: 

1, ‘*. . . the number of men arranged for interviewing are in- 
creased considerably by adding poorer men.’’ 

2. ‘‘Unwillingness on part of colleges to weed out the weaker 
men.”’ 

3. ‘‘Good men not reached because enrollment was voluntary.’’ 

4. ‘‘Pre-selection of men to be interviewed desirable.’’ 

5. ‘‘Prefer pre-selection from record.’’ 

6. ‘‘Good men not made available for interviews.’’ 

In view of these expressed sentiments, combined with the fact 
that the scout idea seems to be losing favor, it becomes increasingly 
desirable to have the industrial representative arrive a day earlier 
to assist in making preliminary arrangements. 


IV. Industry should be careful in its selection of interviewers. 
Some interviewers give a distinctly unfavorable impression to 
seniors and, hence, do real harm to their company. 


(a) Representative comments : 
1. ‘‘A valuable point.’’ 


(b) Conclusion : 

Not so long ago, one of my good industrial friends said to me: 
‘“In my recent visits to the colleges I was more impressed with the 
idiosynerasies of interviewers, and perhaps the unsatisfactory 
methods used in interviewing, than I was with the short-comings of 
the colleges in doing their part.’’ I believe it is true that with so 
many new firms in the field, interviewers are frequently inexperi- 
enced. If they will be guided by the college authorities, their prob- 
lem may become much easier. 
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Some of my best friends belong to the fraternity of college in- 
terviewers, and my knowledge and vision of personnel work have 
become considerably enriched through my acquaintanceships with 
them. 


V. The company should seek to conform to the conditions at a 
particular school. 


(a) Representative comments: 

1. ‘‘Every effort should be made to develop that understanding 
between the engineering schools and industries which is necessary 
for intelligent codperation.’’ 

2. ‘‘The school should consider the ideas of industry.’’ 


(b) Conelusion : 

Facilities with respect to college interviewing vary widely, so 
that the industrial representative who visits many schools must of 
necessity adapt his methods to conform with conditions existing at 
particular institutions. 

Many schools -provide private rooms for interviewing, make 
available complete scholastic and personal data, arrange for 
scheduled interviews with seniors and for times to consult with the 
faculty. I am told that in one institution the representative is as- 
signed a private secretary for the length of his stay. 

Nevertheless, there is still room for improvement at the schools. 
Some placement officers are untrained and unfamiliar with indus- 
trial conditions; others carry on this work with heavy teaching 
schedules. Many colleges still use instructor’s offices for inter- 
viewing, have incomplete records, or none at all that are available, 
and in general have not grasped the trends of modern college place- 
ment work. 


VI. The company should work directly through the college per- 
sonnel office; and not’ through professors. This will depend, of 
course, upon the set-up found at the individual college or university. 
(a) Representative comments : 

1. ‘‘O.K. but contact with the professors is very desirable not 
in the details of schedules, ete., but for acquaintance sake.’’ 

2. ‘‘Sometimes in both ways. However, if there is a central 
personnel office the firm should not attempt to short-circuit that, 
or to use personal influence as an ‘inside track.’ ’’ 


(6) Conelusion : 

Many companies have built up intimate relationships with the 
faculty, and prefer to continue these contacts. This practice is 
perfectly satisfactory, provided the personnel office is a party to 
the arrangement. Where no such office exists the next best clear- 
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ing house is the head of a particular department. ‘‘I don’t visit 
universities that do not have a placement bureau,’’ summarizes the 
opinion of one industrial representative. 


VII. Representatives should not request an opportunity to 
speak to the class as a whole, but should be willing to talk to the 
men in small groups prior to the time of the individual interview. 


(a) Representative comments : 

1. ‘‘They couldn’t speak to the class as a whole down here if 
they wished to. I think you are quite right.’’ 

2. ‘‘Depends upon conditions. In any case the arrangements 
should depend upon local conditions.’’ 

3. ‘‘It does not place the burden of picking a small, select 
group of interviewees upon the college personnel office.’’ 


(b) Conelusion : 

I appreciate well the viewpoint of the industrialist who must 
repeat his story many times. Still, it is frequently impractical to 
have a mass meeting where class room schedules must be adhered 
to. Further it is only the exceptional interviewer who ‘‘gets 
across’’ on the lecture platform. In a brief survey made on this 
question, 10 representatives were strongly in favor of speaking to 
the class as a whole; 17 said this was not essential; 6 said it was 
not essential, but desirable; 6 said the small group meeting was not 
desirable ; one suggested class meetings after hours if necessary. 


VIII. Interviewers should not request rating sheets for the 
whole class, but should ask for detailed personal information only 
on the particular men in whom they are interested. 


(a) Representative comments: 

1. ‘‘Yes, provided records are available on men about whom 
there is some question.’’ 

2. ‘‘I agree with this. A great amount of time can be con- 
sumed needlessly in the preparation of such ratings.’’ 


(b) Conclusion: 

Some organizations value such information highly, particularly 
where they receive applications from men who have been out of 
college several years. The gathering of this information, in my 
judgment, is the work of the ‘‘scout’’ or representative, who in the 
boom days preceded the interviewer to the campus. 


IX. The organizatiom representatives should not give psycho- 
logical tests at the school; and should not ask the personnel officer 
to administer tests for them. 
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(a) Representative comments: 

1. ‘‘I would shoot any personnel officer that did.’’ (By a psy- 
chologist. ) 

2. ‘‘Immaterial if time and facilities are available.’’ 

3. ‘‘Mostly ‘bunky.’’’ (By an industrialist.) 


(b) Conelusion : 

This practice, so far as my experience goes, does not ‘‘register’’ 
with either the college personnel office, or with the men. Com- 
panies got by with it during the depression; to-day this practice 
will cause the good men to shy off. The interviewer, too steeped 
in theoretical psychology, is frequently at a disadvantage. 


X. The company should not expect unusual clerical services 
from the college personnel office. 


(a) Representative comments: 
1. ‘‘O. K. unless previously arranged and paid for by the com- 


_ pany. 


2. ‘‘We should take care of this ourselves.’’ (By an indus- 
trialist. ) 


(b) Conelusion : 

The college office, as well as the men, cannot afford to expend 
too much time in company red tape. Large organizations that 
require 4 or 5 separate application blanks must make provision 
within their own ranks for the compilation of such records. 


XI. Industrial representatives should aim to be on tume for ap- 
pointments and adhere to their interview schedule. 


(a) Representative comments: 

1. ‘‘Excellent, but remember weather conditions in New York 
State in March are a law unto themselves.’’ 

2. ‘Very important.”’ 


(b) Conelusion : 

The experienced interviewer appreciates the necessity of this, 
as well as the college does. Newcomers have much to learn in this 
respect. 

In some ways, this question reiterates the desirability of the 
two-day minimum session raised under the heading of scouting. 
Once established on college grounds with preliminary arrange- 
ments made, interviewers can usually be persuaded to adhere to 
their schedules. 


XII. Representatives should finish at a reasonable hour or 
stay over for another day. 
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(a) Representative comments: 

1. ‘Good idea, or chase them into the hotel for evening inter- 
_ views. Certainly not in my office.’’ 

2. ‘‘My experience has been that most interviewers are glad to 
call it a day shortly after five o’clock.”’ 


(b) Conelusion : 

Again the practice of good business should prevail. With 
schools located where railroad connections are inadequate, the prob- 
lem becomes one of give and take. Evening interviews at the local 
hotel or college union may be used effectively. One representative 
wrote as follows: ‘‘We favor a two-day session: first day line on 
students; second day group interviews of those selected, plus 5 
minute individual interviews, plus return of those selected for a 
longer final interview in the afternoon.’’ 


XIII. The interviewer should give an honest presentation of 
the opportunities ahead in the organization. 


(a) Representative comments: 

1. ‘‘Very important and I think generally adhered to.’’ 

2. ‘‘Should furnish full and not too optimistic information re- 
garding working conditions, opportunities, and rate of advance- 
ment. ’’ 

3. ‘‘Qualify. Difficult to be specific. No one can make a defi- 
nite promise. Time and tide and individual have too great an in- 
fluence. 

(b) Conclusion : 

Most interviewers are fair. Sometimes they cannot see clearly 
ahead themselves. The painting of too rosy a picture should be 
avoided. 


XIV. The company should offer a reasonable rate of pay, at 
least the going rate for college graduates in its particular locality. 
A company which does not meet this going rate is at a distinct dis- 
advantage. 

(a) Representative comment: 

1. ‘‘True. Oftentimes this is caused by a failure on the part 
of the company to cover the situation carefully before making 
offers.’”’ 


(b) Conelusion : 

What is a reasonable rate of pay? We of the colleges are some- 
times inclined to forget the problems of industry. Not long ago, 
Mr. W. J. Cameron of the Ford Motor Company said that his com- 
pany had to provide $2,008 in land and buildings; $2,670 of 
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machinery and $665 of raw material in order to put one average 
employee to work. That makes more than $5,000 for each work- 
er’s tools. Has any one in industry or in the colleges estimated 
what it costs to put the average college man to work? What is the 
cost to industry of its training courses? 

According to a study made of the graduates of Administrative, 
Electrical and Mechanical Engineering at Cornell from 1928 to 
1935, it was shown that 35.15 per cent went into training courses 
of some sort, and in normal times this figure will run higher. 

Even though training courses are expensive, and lower starting 
rates may be justified for men entering them, it has, nevertheless, 
been my observation that the company that drops below the median 
figure for a particular year, is almost certain to interest very few 
of the outstanding men. 


XV. The company should offer additional pay to men with 
masters’ and doctors’ degrees. 


(a) Representative comments : 

1. ‘‘No rule can be made on this. Normally such men would 
command larger salaries. Usually they do.’’ 

2. ‘‘If offered for advanced work which can use the advanced 
learning. Otherwise better start all new men at same pay. It is 
better for the future of the individual.’’ 


(b) Conelusion : 

Where men with masters’ and doctors’ degrees are hired for 
advanced work they should unquestionably receive a higher start- 
ing rate. Some companies were able to hire such men at ‘‘senior 
rates’’ during the depression, and the temptation exists to con- 
tinue this practice. 


XVI. The organization should furnish information concerning 
living conditions, expenses, and opportunities for personal improve- 
ment in its locality. 


Conclusion : 

To the man this is important. The clubs, schools, and other 
organizations that are usually associated without larger industries 
have done a great deal to make life more enjoyable for the new 
man. However, as Mr. Boring so aptly warns, neither Schnectady 
nor East Pittsburg have the charm and beauty of a college campus. 


XVII. The interviewer should make offers through the per- 
sonnel office rather than directly to the man, or at least, should send 
the personnel office a copy of the offer. In this way a reply is as- 
sured in a reasonable time. 
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(a) Representative comments : 

1. ‘‘Believe in the latter. Personnel Office is a facilitation and 
not a party to the contract. It merely brings both parties to- 
gether.’”’ 

2. ‘‘Make the offer to the man directly and notify the personnel 
office. 


(b) Conelusion: 

There seems to be a unanimity of opinion that the personnel 
_ office should receive a notice of the offer. In this way it can check 
up on its men. Only too frequently colleges are blamed because 
their seniors do not reply promptly or sometimes fail to reply at 
all. Perhaps this is a fault of training, but we of the colleges can 
and will see that replies to offers are mailed in reasonable time, 
provided we are told to whom the offers are made. 


XVIII. In making offers, the company should make them pro- 
gressively, that is, if the first man does not accept, it should be will- 
ing to consider a second or third choice within a particular group. 


(a) Representative comments: 

1. ‘‘If it doesn’t, it is liable to be sadly left in the lurch.”’ 

2. ‘‘I doubt whether you could generalize on this. After all, 
the company is interested in certain individuals.’’ 

3. ‘‘Maybe. O.K., of course, for small concerns which seek but 
few men.”’ 


(b) Conelusion : 

Let me raise the question: ‘‘What is a good man?’’ ‘‘ Has in- 
dustry any ‘norm’ whereby it can compare men from different 
campuses?’’ Because of the different standards in various insti- 
tutions, second or even third quarter scholarship men of one school, 
are sometimes superior to first quarter students of another. 

One industrialist told me of a utility company that requested 
the names of his second and third choice men to whom offers had 
not been made. The utility had no program for visiting the col- 
leges, but was perfectly content to take second choice men selected 
by this interviewer. 

The practice of offering jobs to any but the first men selected 
has not been widely adopted, but it is one that I feel should receive 
greater attention by both the college and industry. 


XIX. The company, where it is practicable, should enable men 
favorably considered to visit the plant at the company’s expense. 
(a) Representative comments: 

1. ‘‘Not necessarily, but if invited should pay expenses.’’ 

2. ‘‘This has advantages as well as disadvantages. There is a 
danger that such visits might work out like fraternity rushing 
parties.’’ 
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(b) Conelusion : 

This is most important from the boy’s viewpoint and may be 
good economy for the company. If a man is thoroughly sold he 
invariably tackles his job with much greater enthusiasm. How- 
ever, as the comments indicate there has been no wide adoption 
of this policy. 

XX. The company should not expect men to sign elaborate 
contracts or indenture papers. Such a practice tends to frighten 
away prospective applicants. 

(a) Representative comments: 

1. ‘‘You are quite correct. Insurance companies are the main 
offenders here with us.’’ 

2. ‘‘If advancement cannot hold men, company should not have 
them.”’ 

(b) Conclusion : 
A very short-sighted policy and a relic of bygone days. 


XXI. The company should not expect personnel officers or 
professors to influence seniors in any way towards its own organi- 
zation. 

(a) Representative comments: 

1. ‘‘You should add ‘against’ also because many professors have 
their pet aversions.’’ 

2. ‘‘Should avoid prejudicing student against the opportuni- 
ties afforded by other companies.’’ 

(b) Conclusion: 

Influence plays but little part in college recruiting, at least so 
far as I have been able to discover. But professors and personnel 
officers will develop ‘‘pet aversions,’’ particularly where an or- 
ganization has shown over a period of years that men make very 
little progress in its ranks. The company which insists on early 
interview dates, and signs up seniors prematurely very often suf- 
fers a loss in prestige. 


XXII. Industry, in general, should be more keenly interested 
in hiring juniors for summer work. 

(a) Representative comments: ‘ 

1. ‘‘Summer work is highly desirable and should be encour- 
aged. Relationships with labor will tend to make such arrange- 
ments more and more expensive for the companies.’’ 

2. ‘‘We wish there were more of this and consider that it would 
be fruitful policy for industry to adopt.’’ 

(b) Conelusion : 

The expansion of this practice, in which a few firms now en- 

gage, would be of real value to the colleges. Summer employment 
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has many of the advantages of the codperative system with few of 
its disadvantages. 


XXIII. If at all possible, industrial representatives should not 
visit the college for interviewing purposes before approximately 
the first of January. 


(a) Representative comments : 

1. ‘‘Probably a good general principle, but one I would not 
care to make inflexible.’’ 

2. ‘‘We consider this. important, and increasingly so since some 
firms try to beat the gun.’’ 

3. ‘*This should be true in the large schools where many com- 


panies interview . . . cannot confine visits to spring.”’ - 


(b) Conelusion : 

Kipling’s remark that ‘‘the greatest hunt is the man hunt” 
becomes most appropriate when we consider it in the light of pres- 
ent day college recruiting. In some cases this ‘‘man hunt’’ be- 
comes so strenuous that interviewing begins in the early fall and 
continues throughout the year with the ensuing interruptions that 
are bound to occur. As a result of such experiences some schools 
would prefer to limit interviewing to the second term. However, 
we of the colleges recognize the inadvisability and injustice of 
setting any arbitrary date, and are merely striving to devise a 
practical working agreement with industry, which will incur the 
minimum of interruption to established routines. 


XXIV. The organization should allow a reasonable time for 
the men to see other companies and should not expect a final answer 
before approximately the first of April. 


(a) Representative comments : 

1. ‘‘Depends somewhat on the company’s own plans and time 
of interviews. In any case the candidates should not be rushed 
unduly on a ‘take it or leave it’ at once basis. Many men prefer 
to utilize Easter vacation for interviews, etc. For us April has 
been a peak month for employers’ representatives on the campus.”’ 

2. ‘‘No. One to four weeks ample time for consideration after 
interview, time to shorten as graduation approaches. If the boy 
isn’t sure after 4 weeks, whether he wants the job or not, then he 
does not want it.’’ 

3. ‘‘Should not employ a student known to have entered into 
an employment agreement with another, unless consent of other has 
been obtained by student.’’ 

4. ‘*Should act promptly on all applications.’’ 

5. ‘‘Emphasize.”’ 
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(b) Conelusion : 

This suggestion should be given most serious consideration. I 
have frequently been called upon to straighten out embarrassing 
situations arising from premature acceptances. In spite of all we 
can do many of our seniors do not know what it is all about until 
well into the second term. To sign up a man earlier than April is 
to close the doors of further job enlightenment to him. 

The senior has a definite responsibility after he has once ac- 
cepted an offer, to stick to that offer. Nevertheless, one can hardly 
blame a youngster for wishing to change his mind, if some short- 
sighted company has rushed him into acceptance at a premature 
date. My personal observation is that the company and the senior 
are about equally at fault in the matter of breaking acceptances. 
With the dead line for acceptances moved to April many of these 
misunderstandings (because that is what they really are) would 
disappear. 

GENERAL CONCLUSION 


College recruiting is again a major activity and calls for care- 
ful study on the part of all concerned with it. I believe some of 
the suggested methods and practices discussed in connection with 
the foregoing questionnaire, should be of interest to the Society as 
a whole, and with this thought in mind I have obtained permission 
to present a resolution on college recruiting before the general as- 
sembly on Friday. 

It is my understanding that Mr. Eshbach will appoint a small 
committee at the close of this session to formulate an expression of 
opinion on the vital issues of college recruiting as we see them. In 
this way, the resolution will come to us at the beginning of our 
session this evening for discussion, and adoption. Your committee 
feels that with this procedure a suitable expression of opinion con- 
cerning college interviewing will be rounded into final form for 
presentation before the general session on Friday. 


The resolution unanimously adopted by the general assembly 
read as follows: 


Whereas it is the consensus of opinion of this meeting that the 
best interests of the recruiting industrial organizations as well as 
of the students themselves can thus best be served, be it now 
resolved : 


(1) That every effort be made to remove any emotional pres- 
sure which may cause a boy to make a hasty or an unwise selection 
of employment 

(2) That every effort be made for complete cooperation and 


few of | 
ld not ae 
nately 
d not 
some 
com- 
pres- 
7? be- 
| and 
that 
hools 
rever, 
2e of 
ise a a 
r the 
for 4 
iswer 
time 
shed 
refer 
us.”’ 
after 
boy 
n he 
into 
q 


624 COLLEGE INTERVIEWING 


mutual information between both the college placement office and 
industrial representatives themselves for the purpose of placing 
each man in his right job 

(3) That every industrial representative immediately furnish 
the college placement office with the names of students in whom 
they have become seriously interested as possible employees. - 


APPENDIX 


This is a summary of the recommendations and suggestions re- 
ceived from thirty-five industrial interviewers in reply to a ques- 
tionnaire. The number of persons subscribing to each statement 
follows in parenthesis. 

1. What services in the form of interviewing facilities and ar- 
rangements should industry reasonably expect from the colleges? 


Private room for interviewing (21). 
Mimeographed record and pictures (17). 
Schedule of interviews (15). 
Assistance in pre-selection of candidates (7). 
Opportunity to interview faculty or professor acquainted with the 
student (4) not personnel officer (1). 
Distribution of blanks and literature (3). 
Detailed marks—not average (2). 
Personnel ratings (2). 
Room for group meetings (2). 
Codperation in blanket application forms (1). 
Placement bureau (1). 
Prompt correspondence (1). 
Straight forward opinion concerning candidates (1). 
Full codperation for mutual benefit of both parties (1). 
Activity record contaig type of work desired (1). 
2. How far have the colleges gone in fulfilling such services? 
Arrangements satisfactory (8). 
Many colleges have efficient placement bureaus—some have not (7). 
Majority satisfactory (5). 
Most schools have done very little (2). 
Eighty-five per cent satisfactory (1). 
Twenty of twenty-two colleges satisfactory (1). 
One-third have special rooms (1). 
Larger schools satisfactory—some smaller ones not (1). 
One-half of colleges have records and select men (1). 
One-third have adequate rooms (1). 
Seventy-five per cent of colleges satisfactory (1). 
3. What particular feature of college interviewing service is 
most essential to your particular organization? 
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Opinions of candidates by placement officer or professor (8). 
Personal record of applicant (7). 

Pre-selection of candidates (6). 

Private room (3). 

Orderly scheduling of interviews (3). 

Personal interviews (3). 

Interview record form filled out (2). 

Opportunity to talk to group (2). 

Personnel ratings and scholastic record (2). 

Understanding of training course, advancement, salary (1). 
Personal knowledge of men by college (1). 

Large number of men in shortest time (1). 


4. Does your organization feel it essential to speak to the class 

as a whole before conducting individual interviews? 

Not essential to speak to class as a whole (17). 

Saves time by speaking to class as a whole (6). 

Not essential but desirable (6). 

Favor group meeting of those to be interviewed (3). 

Unfair to those not interested although experience helpful (1). 
Class meeting after hours if necessary (1). 

Prepared material may be used (1). 

5. College schedules often make it impractical and impossible 
to gather together the whole class at the time desired. Granting 
this difficulty, would you favor a plan whereby you might talk to 
a small group of five or six at the beginning of an hour, and then 
proceed to interview them individually ? 

Favor talking to small group (20). 

Small group not desirable (6). 

Rather talk to individual (2). 

Prefer preselection from records (1). 

At least forty-five schools have group meetings (1). 

6. What are your principal criticisms of interviewing arrange- 
ments as you have found them at various colleges? 

Inclusion of poorer men in recommendation or prepared list (9). 
No eriticism (4). 

Lack of private interview facilities (3). 

Lack of placement bureau (2). 

General lack of facilities (2). 

Insufficient organization (2). 

Literature not carefully distributed (2). 

Sometimes schedule not arranged upon arrival (1). 

Lack of codrdination of different departments in some schools (1). 
Lack of information as to best time of year to schedule interviews 
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Interview records improperly filled out (1). 

Premature acceptance of offers (1). 

Length of time involved in student decisions (1). 

Blank periods in schedule (1).. 

Too many companies at one time (1). 

Necessity of training new college placement men (1). 
Placement officer not familiar with companies (1). 
Applications not completed in advance (1). 

No opportunity to discuss students with faculty heads (1). 
Lack of interest in placing seniors (1). 

Scholastic standing inaccurate (large number in first quarter) (1). 
Students not selected as to type (1). 

Lack of preliminary records (1). 

Incomplete records (1). 

Lack of frankness in recommendations (1). 

Lack of provision for group meeting (1). 

Lack of individual photograph (1). 

7. Suppose you were describing the ideal college interviewing 
system from your own point of view, what services would you ask 
it to render? 

Ideal colleges described by name instead of service (15). 
Private room (11). 

Scholarship and activity record with picture (11). 
Opportunity to discuss students with staff (5). 
Placement officer and central office (3). 

Schedule of interviews, fifteen or twenty minute basis (3). 
General talk to entire group (3). 

Records in advance (3). 

Pre-selection of applicants (3). 

Have men prepared for interview (2). 

Personality ratings provided (2). 

Select group on fifteen minute basis (1). 

College authorities should advise students on company (1). 
Advance publicity (1). 

Furnish best time for interviewing (1). 

Collective meeting at beginning of hour (1). 

Discourage acceptances until April (1). 

Have men dressed in business suits (1). 

Use a two day session (1). 

Ideal system depends upon school (1). 

Reply within a reasonable length of time (1). 

Interviewing by executives who are to boss the men (1). 
Informal meeting with promising men—evening or dinner (1). 
Company file (1). 

Clerical work at expense of company (1). 
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FROM THE VIEWPOINT OF INDUSTRY 
By M. M. BORING 
General Electric Company, Schenectady, N. Y. 


The fact that few companies continued their recruiting policies 

during the depression forced many engineering graduates of the 
last few years to seek employment in new fields, as most of the old 
line jobs were not available. These young men have sold them- 
selves so thoroughly to these companies that many of these concerns 
are now entering the field of recruiting for the first time, greatly 
increasing the number of companies visiting the colleges so that the 
scramble to obtain engineering graduates is even greater than in 
1929. 
This great influx of industry into the colleges during the spring 
months has caused a serious return of super-independence and a 
disregard of ethics in many seniors that should be discouraged. It 
is surprising how little of the experiences of the last few years have 
passed on from one class to another. Apparently the fact that 
even in 1936 many graduates were not placed seems to have no 
effect on the senior of 1937. ; 

This year there has been a tendency on the part of the seniors 
to accumulate as many offers as possible and many of them were 
finally confronted with the problem of making a decision more or 
less at the last minute. I have had indications that many of them 
had forgotten or confused companies and programs to such extent 
that they were in a hopeless muddle. This fact is evidenced by 
letters addressed to the General Electric Company at Pittsburgh, 
Pa., Wheeling, West Virginia, Chicago, Illinois, and other places. 

The growing practice of offering trips has led to no little con- 
fusion in the senior’s mind. Naturally many boys tend to accept 
invitations to visit plants of various companies although they may 
have no thought of accepting employment with those companies. 
A young man called at my office in Schenectady this spring while 
on a trip from the middle west to New York. His expenses were 
being paid by three companies at the same time. This young man 
is not among the new group coming to the General Electric Com- 
pany this year. 

We have experienced greater difficulty this year in completing 
our list of graduates than at any previous time, even though on 
final count our acceptances were unusually high. It seems that a 
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number of the seniors have been slow in making up their minds 
about employment. Many of them have not answered letters; 
some who have accepted employment with our Company have asked 
to be released; others have appeared as scheduled only to leave at 
once for some other Company, and some simply do not report as 
directed, offering no explanation. 

Several faculty members have complained to me that it has 
been most difficult to get seniors to do even a reasonable amount of 
work during the last term as much of their time has been consumed 
by interviews, discussions of opportunities, companies, ete. 

All these facts about the results of recruiting from the 1937 
class indicate a need for closer understanding between the college 
and industry and, although some of our difficulties seem to be with- 
out solution, proper procedure on the part of the college, industry, 
and the student, and adherence to a rigid code of ethics should 
eliminate most of our problems. 

The colleges should realize their responsibilities in properly 
placing men. It should be part of their program to analyze as 
accurately as possible each senior’s capabilities and personality and 
to encourage his placement in that company where his abilities will 
earry him far. 

Industry should realize that the college has a program to main- 
tain. Although interviewers should have the opportunity to pre- 
sent their proposition to the seniors and to interview men who are 
interested in their organizations, they should seek their personnel 
with a minimum of interference to the college schedule. 

Seniors must realize that they should reach decisions regarding 
offers of employment as early as possible, as delays may mean the 
loss of opportunities to their classmates and are unfair to industry. 
They should also appreciate that much valuable education is ob- 
tained during their senior year and that their program of seeking 
a job should interfere little, if any, with their college work. 

I am convinced that much of the difficulty lies at the door of 
industry and that the colleges are doing their part in a satisfactory 
manner, although records, physical facilities and information be- 
yond academic attainments are some times inadequate. It is diffi- 
cult to conduct an interview at an unused table in a laboratory 
while a class is in session, and such conditions should be changed. 

Many splendid services are offered by the colleges. The per- 
sonnel leaflets of Iowa State, Cornell, and Ohio State, and the in- 
formation submitted by Purdue and other institutions are ex- 
amples of this helpfulness. Ideally, a short summary of the stu- 
dent’s academic and social life, estimates of his personality, and 
potentialities, with a group or individual photograph, are very 
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useful, and such material from all the colleges would be most wel- 
come. 

The problem of acquainting the seniors with opportunities and 
conditions of employment, ete., is a very important one. For this 
reason a large number of industrial interviewers ask for permis- 
sion to talk to classes. Some method should be devised to see that 
their programs are fully and fairly presented to the seniors. From 
the industrial viewpoint the best method of presentation is by a 
talk, but with so many companies involved we understand what 
such a system means to the college program. Booklets do not seem 
to be adequate as so many students do not read them and appear 
for interviews with completely warped views and entirely igno- 
rant of conditions. Why could not certain portions of the A. I. 
E. E., A. S. M. E., and other society meetings be used to discuss 
such things. For instance, why could not the plan of the Student 
Engineering Course of the General Electric Company be presented 
by a local man at society meetings, even early in the fall. Per- 
haps many small companies could not accomplish this, because of 
an inadequate field organization, but surely a large number of 
companies could meet this important function without disrupting 
regular class periods. Certainly college people cannot be expected 
to sell companies or to know all the details of our programs, so 
this should be left largely to industrial representatives. Many 
schools voluntarily arrange group meetings either during class 
periods or in the evening, apparently without interference to their 
program. Most of these schools are visited by a relatively small 
number of companies so that special arrangements would not be 
necessary at all institutions. I am not in favor of sending Scouts 
to the colleges, especially young men, as in their enthusiasm they 
tend to oversell the company to the entire group and my own ex- 
perience indicates that these people are even more of a nuisance, 
if possible, from the college viewpoint, than the interviewers them- 
selves. In our recruiting program we use local people whose reg- 
ular duty it is to contact the colleges in the sale of equipment. 

Another problem frequently brought up is the pre-selection of 
students. I do not ask the professors to pre-select a group of men 
to interview as I feel it is an imposition on the faculty to expect 
them to assume the responsibility of advising certain individuals 
to see me. Also I believe that any student interested to the extent 
of seeking employment should be granted the courtesy of an inter- 
view. The faculty members should, of course, criticize selections 
made by the interviewer and I am glad to say my numerous mis- 
takes are promptly called to my attention. 

We find that many seniors have, to say the least, unique ideas 
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about conditions they will encounter after leaving college. I am 
frequently asked if the boys are housed in dormitories. They do 
not seem to realize that when they enter industry, college is over 
and they will have a job to do—and probably a dirty one. The 
average industrial city is far from being a college campus and the 
usual boarding house hardly compares with the fraternity mansion. 
Our students should realize this fact so that they will not be dis- 
illusioned on the day of reporting. General living conditions and 
costs should be fairly and accurately presented together with 
recreational facilities, social conditions, and educational oppor- 
tunities. 

Considerable confusion in getting students to sign up seems to 
be due to the fact that many interviewers do not have the author- 
ity to offer employment at the time of interview. It is a common 
oceurrence to have students state that they have had an interview 
with a corporation but have not been informed whether or not 
they are accepted for employment and when asked if they intend 
to accept employment with that company if notified of their ap- 
pointment, the invariable answer is ‘‘I do not know.”’ 

The system of ‘‘signing up the boys’’ should be standardized. 
I recently wrote to a professor at a college where we had a high 
loss of men in order to find out the reason. I shall quote his re- 
actions to our signing-up methods. ‘‘I think that possibly the 
situation could be attributed to the fact that you came along early 
in the year, and allowed the boys a long time in which to make a 
decision. It was more or less human nature for the boys to hold 
off and interview other personnel men who visited our campus, 
and, the longer they waited, the farther they seemed to be sepa- 
rated from the G. E. offer. Many of the companies which visit us 
do not allow but a very short period between the time the offer is 
made and its acceptance, and I believe this brings better results.”’ 
Undoubtedly seniors should have a reasonable time to make up 
their minds, but the definition of a reasonable time seems to be in 
variance. It would seem that a month would be a reasonable time 
to allow a boy to reach a decision, but what about the boy who is 
offered employment in- January and wishes to interview a repre- 
sentative who is unable to'visit the college until late in April. If 
the professors at the various colleges can give us a constructive 
solution to this problem, it will greatly assist us in making plans. 
Normally, all seniors should have their jobs definitely selected by 
the first of May. 

Another difficulty continually encountered is the problem of 
keeping the students signed up. It seems to me that professors 
should not permit students to continue interviews after an employ- 
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ment agreement has been made and, as an interviewer, it is my 
duty not to discuss employment with any men who are signed up 
with another Company. Frequently we do not know this fact and 
possibly we should be informed which men are available before 
starting interviews. 

Professor Bangs has discussed the reactions of faculty people 
to this interviewing situation and in general-his conclusions are 
correct. However, I would like to briefly discuss the junior em- 
ployment situation. My organization has taken a small number 
of undergraduates for the summer, but the difficulty as I see it 
with this plan is that the graduates reporting at the same time, the 
junior is apt to be given mediocre work since it is unfair to the 
senior, as a permanent employee, to favor the junior by giving 
him the best work and consequently the reaction of the junior is 
apt to be unfavorable. The need for extra men on useful work 
is limited so that the problem of finding employment of an inter- 
esting, constructive, and educational nature for undergraduates 
during the summer period is anything but an easy task. Again it 
has been my experience that the junior is apt to say, ‘‘I have seen 
the General Electric Company, so I’ll go some other place and see 
what they have.’’ 

In the appendix attached to his paper, Professor Bangs has pre- 
sented a survey of recommendations made by industrial repre- 
sentatives for service to be rendered by the college. This survey 
clearly indicates that industry ‘‘should get together’’ to set up a 
standard practice of arranging and conducting interviews. Many. 
of us are on opposite sides of the fence in our demands on the 
colleges. How the schools can make plans under such conditions 
is beyond my comprehension. Possibly we interviewers should 
have a small §. P. E. E. of our own and strive to devise a standard 
policy that would meet: the approval of the parent body. We 
should make every effort to bring about a complete understanding 
with the professors. Among other things we are doing in the 
G. E. to promote this idea is to have with us about five weeks each 
summer a small group of professors who can be given a real in- 
sight into the program, advancements in engineering practices, 
and the general policies of the Company so that they can intelli- 
gently answer questions of the seniors before the matter of em- 
ployment comes up. 

In general, we interviewers agree that we should have a place 
to interview the applicant privately, that we should have avail- 
able good records, that speaking to a class is desirable but not 
essential, and that we should have an opportunity to discuss the 
men with the faculty. Beyond this we seem to have no particular 
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complaints to make but many have minor grievances with which 
the placement offices or professors should not be bothered. My 
advice is to let us kick. If we are permitted to see the students, 
to present our picture, and able to find good men, we should be 
satisfied. Interference with the program works to our own dis- 
advantage in the long run so that every effort should be made not 
to break up the college schedule. 

In conclusion, it would seem that the colleges do realize the 
necessity for selling their product and that they are codperating 
to a marked degree. We in industry expect a lot and by a proper 
understanding of each others problems we can continue with the 
pleasant contacts we have had in the past. Both faculties and re- 
eruiters should make every effort to see that the senior realizes his 
responsibilities and should shape their plans to give and take in 
this matter of recruiting which is so vital to both the college and 


industrial programs. 
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REPORT OF THE COMMITTEE ON ORIENTATION 
OF FRESHMEN * + 


By ALLAN R. CULLIMORE, Chairman 


President, Newark College of Engineering 


The name of the committee confines the discussion of the whole 
question of orientation to a very limited period. If by orientation 
we mean the indication of direction or a sense of relationship to 
points of the general life or professional compass, life in general 
seems to be a series of more or less important orientations. 

If education is considered as an attempt to properly direct the 
individual with the idea of establishing the proper relationships 
between the individual and his profession and his society, orienta- 
tion is something which persists from earliest childhood to the very 
end. 

It would be perhaps presumptuous to attempt to present a paper 
on the broad subject of orientation, but we as engineering teachers 
might properly consider professional orientation and orientation 
within the sphere where we operate, that is, generally within the 
college experience. 

It is hardly justifiable to so limit ourselves, however, without 
definitely stating that the need for orientation after graduation is 
perhaps just as important and just as definite as the need for orien- 
tation within the period of formal college education. 

The reason for limiting orientation to freshmen is, of course, 
quite obvious. At this point, at the beginning of a student’s col- 
lege experience, the need for direction is glaringly evident, and at 
this point we realize it would be wise to do something definite in 
order to direct and establish relationships. As to whether or not 
this is the proper point to introduce some of the practices and 
techniques which have become common, is perhaps problematical. 

Sometimes it seems as if much orientation should have been 
done at a considerably earlier date. But whatever point of view 
we may happen to take toward the question of orientation of fresh- 
men, we who are in college work have felt that the sooner the 

* The Committee requests that where it is at all possible, interested mem- 
bers of the Society be prepared to discuss the broad question of orientation at 
a morning and afternoon session, to be held at the next meeting of the Society 


in Texas on Monday, June 27. 
t Presented at the Annual Meeting of the S. P. E. E., Cambridge, July 2, 


1937. 
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better ; and hence I take it that the committee has been known as 
the Committee on Orientation of Freshmen, rather than as a Com- 
mittee for College Orientation. 

Certainly if we limit ourselves to the college experience, which 
we must do in a discussion of this kind, we will find it impossible 
to limit ourselves definitely to the first year of college. If I could 
choose a name for my committee, I should like to call it, ‘‘Orien- 
tation beginning with Freshmen.’’ So that our feeling is that we 
must not touch in this discussion that great and important period 
after graduation, that we must not touch on the period prior to 
entrance into college, and that we should devote ourseives defi- 
nitely and specifically to the work nearest to our hands—that of 
the orientation of college students beginning with freshmen. 

There has been a committee on Orientation in the Society for a 
number of years. A formal report was rendered by Professor 
Dana in 1927, and another by Dean Anderson in 1935. Our first 
duty was to study these reports with considerable care in order to 
appreciate as fully as possible the background of this particular 
report. It was our hope to discover some: definite trends in the 
philosophy, the practice, and the procedure of orientation through 
the period of the last ten years, to point out to you something of 
these trends and something of their significance; but this has 
proved a very difficult undertaking. 

The two reports, while excellent and complete in themselves, 
do not lend themselves to a factual comparison or the determina- 
tion of trends in a quantitative sense. They do bring out very defi- 
nite and valuable points of view, and there is discernible as 
between them somewhat of a different philosophy concerning orien- 
tation, and the chairman of this committee wishes to express to 
both Professor Dana and Dean Anderson appreciation for the con- 
tribution made toward at least the chairman’s philosophy and point 
of view. 

With these two reports as a background and with the limitation 
to the usual college period, after consultation with the members 
of the committee and some considerable attempt at analysis, it was 
thought wise to embrace in this report something which might 
serve as a first step in the study of the general problem of orienta- 
tion as it concerns the particular part of a student’s development 
with which we directly deal, that is, formal education in an engi- 
neering college. 

The advisability of this general procedure is indicated by a 
certain insensitiveness on the part of some of our educators and 
some of our administrators to the fundamental importance of the 
problem as it appears to members of the committee. In several 
instances the thought was expressed that such work was not the 
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function of an engineering school, and several of those consulted 
expressed the opinion that what they had tried and seen fell so 
far short of the mark and the objectives as to leave some consider- 
able doubt in their minds as to the soundness of any proposed pro- 
cedure. 

The Committee felt that it was unwise to attempt to suggest or 
recommend any procedure or any set of procedures. They did 
feel that of considerable importance was the present situation with 
respect to orientation. They wished to set forth as definitely as 
possible the methods and techniques involved. They were per- 
haps more anxious to secure at the hands of those who were actu- 
ally administering orientation work some of their philosophy, of 
their point of view, not only in respect to the general question, but 
with respect also to their own practices. We wanted to find out 
first what we were doing and why, and before any change was 
contemplated or before any suggestions were made, we should have 
a clear idea of what we collectively wanted to do and what we were 
doing and whether or not what we were doing was in any way 
leading us toward the thing that we wanted to do. 

The Chairman of the committee wrote many letters to the deans 
of many of the engineering colleges of the country. He held a 
number of personal consultations, not. only with engineering ad- 
ministrators but with college men and professors who were sensi- 
tive to this general problem of orientation, in order to determine 
and if possible appraise their philosophy in the light of their vary- 
ing and various practices with the results as hereinafter set forth. 

Perhaps it might be wise to call this report simply a record 
of the finding of qualitative facts, not statistics, but facts never- 
theless which have to do with the philosophy and the principles 
underlying any quantitative treatment, feeling that the proper in- 
terpretation of the figures alone give meaning to them. 

The ideas presented are very largely matters of opinion on the 
part of a wide range of educators, and the committee has tried to 
interpret them as impartially and as fairly as possible. There has 
been some considerable difficulty in crystallizing the tremendous 
volume of evidence at hand, and there has been difficulty too in 
attempting to analyze it. 

In particular; a lack of a common conception, of a common 
philosophy, on the part of educators in general was evident. The 
very definition of orientation was not agreed upon. The objec- 
tives were not common and in many cases seemed to be hazy. 

The functioning and technique of the orientation program dif- 
fers widely. Basically (in the minds of engineering educators), 
the question seems to divide itself insofar as objectives are con- 
cerned, into two at first seemingly divergent points of view. One 
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had to do with an orientation program assuming orientation as to 
course as the main objective, that is, orientation as to the branch 
of engineering. The other point of view would indicate that the 
main objective was the orientation as to engineering, that is, orien- 
tation as to engineering as a profession considered in the light of 
those objectives which were common to all engineering courses. 

It would seem that a vast majority considered the matter from 
these two angles, and from these two angles alone. In some eases 
there seemed to be a growing appreciation and sensitivity to the 
necessity of orientation with respect to some of the non-technical 
and broader considerations of life. These might roughly be indi- 
cated as political, social, emotional orientation, ete. 

While this broader type of orientation was mentioned definitely 
in only a few replies, it did seem that in many cases there was a 
rather unconscious realization that back of the failure of orienta- 
tion techniques were deeper failures which went far into the psy- 
chological and physiological. It was, in the opinion of the com- 
mittee, quite evident that in the past ten years there had been a 
growing appreciation on the part of educators and particularly on 
the part of engineering educators of the fundamental nature and 
the fundamental necessity of orientation from the broader basic 
physical and emotional angles. 

It seems particularly significant to the committee that a great 
deal of work had been done in the larger colleges and also in con- 
nection with character building and certain religious programs 
along these particular lines, in an attempt to make practical and 
useable some of the fundamental principles and ideas which con- 
tribute to the ultimate success and to the ultimate human satis- 
factions of the individual. 

This point of view seems to be particularly significant and 
indicative of a growing sensitivity to an orientation program con- 
sidered in its broadest sense. We are certainly coming to recog- 
nize that human satisfaction is dependent upon professional 
satisfaction, that professional satisfaction is dependent upon pro- 
fessional ability, and that the whole question of interest and 
aptitude and performance directly bears on the question of human 
satisfaction, for if a man is to be satisfied with life and what it 
brings, he must be satisfied with engineering, his profession; and 
if he is a civil engineer, he must be satisfied and oriented with 
civil engineering. 

This third perhaps unconscious point of view on the part of 
many of us constitutes a third objective, or let us say an ultimate 
objective of which the orientations as to profession and as to course 
serve aS a means or an instrument. 

We do not hold that these objectives are in any way inde- 
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pendent, for the interdependence seems very marked, but for the 
purpose of our discussion it will be necessary at least artificially to 
divide them and consider them separately. 

Please bear in mind that the chairman is attempting to pass on 
the gist of the replies which he received and he has tried to arrange 
and to some extent interpret. 

The question of orientation as to course within the specific engi- 
neering field would be a valuable orientation provided it could 
be established, and it would be more than ever valuable if it could 
be established in the freshman year. But the question would 
seriously arise as to whether the freshman year is the best time to 
orient. In other words, whether, in the cycle of a young man’s ex- 
perience the first year in college after he has entered with what he 
considers to be a proper and final decision, it is wise to attempt to 
change this by any means at our disposal. Some answers seemed 
to indicate that such an attempt particularly by rational means 
confined to one year alone is futile. 

Beginning with the question of Orientation Week, the feeling 
seems to be that the results are limited to a kind of geographical 
orientation which simply points out where things are on the cam- 
pus and how you get to them; plus a sort of a Survey Course, if 
you please, of the college, which, while important, does not add 
much value as far as orientation to a particular course is concerned. 

The feeling seems to be that Freshman Lectures on various 
phases of engineering given primarily to enable a student to choose 
between various branches of engineering is time lost and beside 
the question. In fact, the idea was expressed and also implied in 
many cases that such lectures were given because it was the only 
known or only easy means to do something about something that 
ought to be done but which no one had very much time and some- 
times not much inclination to think about or to analyze. 

It was pointed out by many that the seeming efficiency of such 
lectures was determined very largely by the personality of the lec- 
turer, but there was also pointed out the difficulty of painting a 
true picture of any profession within the understanding of the 
average freshman student. There seems to be implied the feeling 
that where the student had had no experience (nothing that 
touched him directly) that it was extremely difficult for the stu- 
dent to draw any conclusions. It was impossible for the student 
to draw proper conclusions as to relationships between experiences 
which he had never had. The second-hand experience of the lec- 
turer was not sufficient to determine likes and dislikes. 

While in many cases the lectures seemed to be interesting and 
sometimes amusing, it was quite doubtful if any considerable num- 
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ber of students changed their prejudices on the basis of freshman 
lectures. 

There was also the feeling implied, even expressed, that there 
was a certain basic unity in engineering which might best be 
stressed without too much discussion on the points of difference. 
It seemed to the Committee that this point of view had gathered 
some strength in the last ten years. 

There was some definite indication of attempts to give the 
freshmen something more in the nature of a real experience by 
means of junior engineering camps, plant visits, movies, sound 
films, and the dramatization of various branches of engineering; 
but it is questionable as to whether these give a truer picture than 
the lectures, although it is safe to say that they are more inter- 
esting. 

In regard to the question of Problems Courses given in the 
Freshman year as touching on orientation as to course, the feeling 
seems to be growing that while these problems courses have a very 
definite value aside from orientation, that in orientation as to 
specific course they are not particularly efficient. There are some 
violent objections to this point of view, and it may well be said 
that any of these methods can be more or less valuable between 
very wide limits depending upon the personality, training, and 
experience of those who administer the work. 

In connection with the Adviser System, the feeling was gen- 
eral that the system is valuable and is believed to be beneficial 
when the advisers actually advised; the difficulty was to get the 
freshmen to go to the adviser in time. Most of the advising was 
done too late and very little of it in time to be of direct benefit. 
In other words, it was felt that a method designed to insure early 
consultation was of prime necessity. 

The question of tests and their value, iests given in either the 
high school or the college, seems to be highly controversial, par- 
ticularly with respect to specific aptitude tests, tests which would 
determine early in a man’s experience as to whether he would 
make a better civil engineer or a better mechanical engineer or a 
better electrical engineer. 

It has seemed very difficult to isolate with any degree of de- 
pendability the factors which make success for instance in elec- 
trical engineering but preclude it in civil engineering. 

The general feeling indicates that such tests are capable of 
some precision where in point of time the thing to be measured is 
close to the test period; but where it is far removed and where 
certain subjective values enter and where we test for a perform- 
ance at a time considerably far from graduation, that they are of 
doubtful value. 
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One interesting and suggestive point of view is that interest 
and aptitude are closely related and that aptitude follows interest 
and interest follows aptitude. This point of view would seem to 
be a littie more popular today than it was a few years ago. 

With respect to the second general point of view, that is, orien- 
tation in general toward the engineering point of view, tests both 
in high school and college are thought to be of more value, because 
the measurement of difference as between engineering and law, 
for instance, requires no such precision as do measurements be- 
tween courses within engineering itself. 

The decision as to whether a boy should take engineering or 
law is quite different from the decision as to whether he should 
take civil or mechanical engineering, and it seems fairly certain 
that in the opinion of a great many educators light can be thrown 
upon the performance of a boy upon the basis of certain tests given 
in the college or the high school. It is certainly true that tests 
so given give some indication of his performance in college, but as 
to indication as to his success in the profession, their value is still 
doubtful, and it does not seem to be generally held that the results 
of these tests can be successfully projected into the real profes- 
sional life of the man when factors such as character, personality, 
emotional stability, ete., are of such considerable importance. It 
is felt too in this connection that the predictive value of some high 
school subjects is high. Performance in mathematics seems to 
indicate the ability to use an important tool; and interest in and 
aptitude for Physics seems to possess some value in predicting a 
man’s success in engineering college. This, of course, was true 
in perhaps a greater measure to the subjects given in the Fresh- 
man or even the Sophomore year, and there are many who felt 
that some real record of these correlations should be attempted. 

The relation of Freshman Lectures in this field of general orien- 
tation to engineering is felt to be important. The idea was ex- 
pressed that they should attempt to direct indirectly rather than 
to direct directly. In the opinion of a considerable number of 
educators, it has proved much better to use the method of the 
seminar or the symposium or the recitation to the complete exclu- 
sion of the lectures. It was helpful in the opinion of many to 
give definite direction to the student such as would be stimulated 
in a study of President William’s book and its discussion. 

While it was ‘not perhaps stated in this way, the impression 
received was that more would be accomplished by giving general 
lectures or a study of engineering as a whole; that is, more would 
be accomplished with respect to orientation as to course than if 
an attempt was made as to distinguish definitely between courses. 

It was considered that Problems Courses have value particu- 
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larly in indicating the engineering point of view with respect to 
computation ; particularly was it a test of the student’s ability to 
carry on something in the nature of sustained computation which 
is certainly a necessary attribute in engineering work. 

With respect to Advisers and the Adviser System, it was indi- 
cated that an attempt to help those who needed help, particularly 
in questions of emotional stability, proper motivation, and efficient 
methods of study, was possible through a combination of the Test 
and Adviser system; the test furnishing at least the excuse for the 
interview and enabling the adviser and the student to talk objec- 
tively rather than in too personal a way. 

These particular reactions to specific techniques and methods 
seem to indicate a growing appreciation of the fact that orienta- 
tion as to engineering was more fundamental than orientation as 
to course, and very probably orientation as to engineering would 
of itself involve choices as between courses; that in directing a man 
how to get along in engineering, we would unconsciously or had 
unconsciously been directing along certain specific lines of engi- 
neering. 

View from a slightly different angle, there seems to be a general 
unanimity of opinion that the present plan of orientation consists 
of three basic parts: (1) that of testing; (2) that of orientation— 
giving factual information concerning engineering, its points of 
view and its methods; to point out possible directions in which one 
could advance, not only by means of the traditional chemical, civil, 
and mechanical, etc., but by some consideration of the real func- 
tions of these branches, and (3) some guidance or follow through 
which should last long enough to insure some habitual persistence 
on the part of a student along the line and in the direction which 
he has been turned; that it was desirable to have tests, to have 
orientation, and to have guidance. 

In a popular way perhaps the philosophy could be summed up 
simply. Find out whether a student is able properly and profit- 
ably to do engineering work, and then point him in the proper 
direction, and then control so as to insure that he persists in that 
direction. 

From the standpoint of the individual rather than from the 
standpoint of the subject, the evidence offered indicates one funda- 
mental necessity, the necessity of making a student sensitive to the 
advisability and necessity of orientation, that is, make him ap- 
preciate the value of establishing relationships externally. 

It seems that the average freshman has made his decision as to 
engineering and as to course particularly on an emotional basis. 
It is a prejudice if there ever was a prejudice, based on chance 
stories, chance happenings, movies, radio, and about anything else, 
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and these prejudices are very hard to eradicate by rational means. 
Those of us who have spent a great deal of time eradicating them 
and trying to, recognize the seeming futility. 

In connection with the broader work of orientation, that is, 
orientation as to life itself in its broader aspects, the real problem 
seems to be that of making the individual sensitive to and sensible 
of the necessity for looking at the problem as a whole. He must 
see that he must be happy in his profession and must get some 
satisfaction out of his college experience. He must see that every- 
thing he does in college, in life, in his profession or in politics or 
society must be interwoven as a part of what he has a right to 
consider his orientation, and that it is necessary, if this is to be 
done, for him to have somewhat of a receptive mind. 

The question then fairly arises as to whether our objectives are 
deep enough or basic enough, and if we have not branched off on 
too many particular techniques without realizing their fundamental 
interdependence. 

It was held by some that every course in the institution should 
organically contain germs of proper orientation, not only the stu- 
dent to the course, but the student to the college, the student to 
the profession, and the student to his general, political, and social 
life. 

The question of emotional orientation, how to study and be 
happy, and how to work and be happy, the question of social orien- 
tation, the ability to live happily and constructively in your own 
profession and in your own community working together codpera- 
tively with common aims is a question which is vital not only to 
engineering colleges but to all colleges. These values the members 
of the committee consider the ultimate ones as indicated by the 
answers to the questionnaire. 

Perhaps the thing that has been neglected most does not rise 
to the surface, and this is the technique as to the best way of sen- 
sitizing the student to those important subjective factors such as 
character, personality, morals, ethics, social sensibility, ete. Per- 
haps it would be fair to ask, ‘‘How can we teach them with teach- 
ers who are not particularly sensitive to these values themselves ?’’ 
After all, we can do little without the unconscious codperation of 
the student and the teacher, and how are we to assure this? 

Through all the correspondence and all the reports and all the 
discussions and all the contacts which the chairman of the commit- 
tee has had, there seems to run this question felt but unexpressed 
—how to secure the codperation of those which we most wish to 
help—and your committee find no answer. Fortunately they were 
not required by the terms of this assignment to formulate any 


answer. 
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These roughly and qualitatively express some of the points of 
view and some of the philosophies which seem to characterize our 
orientation problems; and in closing, we desire to call your atten- 
tion again to the function of this committee and to the extreme 
importance of the work which in our opinion ought to be carried 
on in the future. 

This year we have limited ourselves to a consideration and in- 
terpretation and an attempted rough analysis of the philosophy 
and practices and the methods with respect to college orientation, 
and more particularly with respect to freshman orientation. 

There still remains the question of post-collegiate orientation 
with its implications for professional advancement and _ profes- 
sional development. In that great field of informal or perhaps 
unintentional education, there is a tremendous necessity and a 
erying need for some tests, some orientation, and some guidance. 
Perhaps the tests are being given with respect to licensing laws. 

It is significant that the Engineers’ Council for Professional 
Development has been very definitely sensible to the need of a 
broader orientation which extends well into the professional life 
of an engineer, and certain definite attempts have been made to 
gather data in order that this orientation may be soundly estab- 
lished. 

This then is roughly the present state of the art, some of its 
difficulties and some of its recognized and vaguely felt objectives. 
This, in a word, is what we are doing and thinking. Just what we 
should do, and why, it would seem to your committee and to your 
chairman involves a long and a careful study. I would simply 
like to point out in that connection that where values are qualita- 
tive, where values are subjective, and where we must deal to a 
considerable extent with imponderables, that there we need the 
greatest care as to our measurements, their interpretations, and 
particularly do we need rich experience upon which to outline a 
philosophy or a study. 

This then is where we are. Where we wish to go and how we 
think we can best get there is another question. 

This report has been simply an attempt to answer the first 
question, where we are and what we are doing, and perhaps more 
important than either of these, what we are thinking and what we 
are feeling. Our next step is perhaps the step of suggestions and 
recommendations, and this requires an able committee and an 
active committee. 


« 
4 


RESEARCH AND ENGINEERING EDUCATION 
By J. K. FINCH 


Renwick Professor of Civil Engineering, Columbia University 


Research is so generally recognized as a basic activity in mod- 
ern life, as the key to progress, that further defense or demonstra- 
tion of its values and possibilities seems unnecessary. Engineer- 
ing and medicine, through research, have made possible what Sir 
William Osler once characterized as ‘‘Man’s Redemption of Man’’ 
—the conquest by man of many of those forces in Nature which 
are antagonistic to human life and the enslavement by man for the 
satisfaction of his needs and wants of many of the powers and 
forces of Nature. Even hard-headed men of industry have dis- 
covered that ‘‘research pays.’’ 

Recognizing the importance of research, various research foun- 
dations have been established and industry is spending annually 
large sums on both development work and on research of a more 
fundamental character in the basic field of the specific industry. 
Our educational institutions are thus no longer expected to carry, 
alone and unaided, the burden of extending the bounds of knowl- 
edge as well as that of transmitting to the new generation some 
part, at least, of the tremendous accumulations of thought and 
experience which is our inheritance from ages past. 

As a further development, and in keeping with our characteris- 
tic American capacity for organization, industry and the various 
research foundations have also proceeded to organize and systema- 
tize research. The efficiency expert has been on the job. The 
modern forces of science and of organization are being marshalled 
in a thoroughly coérdinated effort to do battle against the unknown 
—effectively and efficiently. In industry, at least, we have made 
a business of research. 

Furthermore, we frequently find that this same desire for effi- 
ciency and production has been carried over into our educational 
institutions. Research is no longer a simple matter of encourag- 
ing the hit-or-miss effort of the faithful worker who devotes a life- 
time of effort to advancing our knowledge of some frequently ob- 
secure, special subject. It has become a specialty, and is often 
more or less completely divorced from teaching. In the interests 
of greater efficiency, and under the pressure for increased produc- 
tion, the research staff often leads a life quite apart from the trials 
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and troubles of the teaching force. Like the football team, they 
are specialists and have little relation to the machinery of educa- 
tion in general. 

Needless to say, if our sole criterion is productive research and 
research alone, this is the most effective way to handle the problem. 
To be sure, our schools may have to compete with the great indus- 
trial research organizations, and, with limited pocketbooks, this 
and other difficulties do cause worries. Schools may thus have to 
confine their efforts to fields which are not specifically covered by 
industry. It is not, however, this problem of research in the edu- 
cational institution which I wish to discuss but rather the effect 
of the policy of specialization on the spirit and standards of edu- 
cation. 

Specialization may be the proper plan to pursue even in cer- 
tain educational fields, but it would seem to be both narrow and 
short-sighted to adopt such a plan as a general educational policy. 
In fact, I venture the suggestion that a principal function of re- 
search in an educational institution is the constant fertilization and 
enrichment of both the content of its offering and spirit of its 
teaching through the stimulation which research should bring. In 
order to secure this stimulation even some sacrifice in efficiency 
and production seems desirable, for, after all, it is part of the edu- 
cational institution’s duty to teach effectively and efficiently, and 
teaching can become a very dull and routine matter without the 
stimulation which research affords. 

This problem is, of course, particularly acute in the scientific 
field. Here we frequently find the research worker practically 
forced, if he hopes to achieve worth while results and the recog- 
nition of his fellow workers, to concentrate his entire efforts on a 
single, limited specialty. He soon comes to speak a language of 
his own, intelligible only to the initiated who work in the same 
field. Naturally his teaching value is also limited, limited not only 
by the fact that only a few graduate students can follow him, but 
also by a lack of perspective when he attempts to go outside his 
narrow specialty. Necessarily, therefore, much of the actual 
teaching is left to ‘‘teachers,’’ whose efforts to codrdinate, inter- 
pret and transmit the teachings of research, however, are often 
looked upon as mere popularizing of the work of others, and as of 
secondary importance. When teachers come up for advancement, 
this attitude is frequent and such recognition is sometimes dis- 
couraged. Valuable and important as such concentration is to the 
advancement of knowledge, it may thus very easily result in a 
most unhealthy situation as far as the relation of research to edu- 


cation is concerned. 
Due to the close relationship between engineering and science, 
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this viewpoint is very apt to be adopted by the engineering school. 
Research becomes a thing of life apart from the general educa- 
tional activity of the school. The research worker feels that he 
must be relieved from most if not all of his teaching load and, in 
particular, that any suggestion that he take an undergraduate 
class is an outrage to his ambitions and a reflection on his reputa- 
tion. 

Needless to say, some excellent researchers are constitutionally 
unfitted to undertake undergraduate teaching. It is also true that 
some excellent teachers may not be capable of undertaking research. 
The administrator’s problem in any school, and particularly in engi- 
neering, is that of meeting the demands and needs of his division by 
using, in the most effective manner possible, the personalities 
which, under the limitations of his own and his predecessors’ fore- 
sight, have been given him to work with. He must direct the 
efforts of each member of the department into those channels for 
which they are best qualified, but with due attention to the balance 
and symmetry of the whole offering. 

It is a mistake, however, to encourage the development of too 
narrow interests. Engineering is, after all, a practical art in 
which science and research are but tools—they are means, not 
ends. The progress of the profession depends not alone on the 
discovery of new facts but, primarily, upon the discovery of how 
these facts may be usefully applied in a profession which is in- 
exorably bound to the service of the practical material needs and 
wants of mankind. Engineering progress, unlike science, is meas- 
ured not by discovery but by absorption—by the passing over 
from the realm of theory to the field of practice of the fruits of 
research. Theory cannot be divorced from practice, and the man 
of too narrow interests soon loses touch with the progress of his 
profession. 

Furthermore, any attempt to belittle the difficulties of this ab- 
sorption process, or to characterize it as a mere commercialization 
of research, ignores the fact that application is frequently far 
more difficult than discovery. Time was when we knew so little 
that almost any knowledge was immediately useful. To-day this 
is no longer true—we know far more than we are able to apply. 

Some of our outstanding personalities in the more advanced 
fields of technical and scientific progress realize this situation very 
clearly. They insist on having the opportunity to teach at least 
one undergraduate course in order ‘‘to keep their feet on the 
ground.’’ While they thus look upon teaching as a means of 
keeping in contact with the tempo of education—that is, from the 
standpoint of self-interest and self-development—it is clearly even 
more important that such contacts be encouraged from the stand- 
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point of engineering education itself. The rapidity of technical 
advance in recent years has been extraordinary. It is even said 
that much that is taught to-day will be obsolete before the student 
ean graduate and put his knowledge into practice. This argues 
not only for attention to fundamentals in engineering teaching but 
that a constant effort is essential if we are to keep teaching even 
abreast of practice. No engineering subject can be taught as 
final, fixed and frozen. No teacher can do an effective job if his’ 
horizon is limited by the text book which he used as a student. 
‘The world do move,’’ and the engineering teacher who fails to 
keep abreast of this movement, to keep in contact with both pro- 
fessional progress and the research advances in his field of special 
interest, is worse than useless. He is a menace to progress, for his 
lack of interest and foresight is reflected in a loss of stimulation 
and mental growth in the new generation which is in his charge. 
Undergraduate teaching must be constantly developing in order 
that application may keep in step with progress, and this requires 
that the teacher be given time and encouragement to keep in touch 
both with practice and with research. 

The engineering school which burdens its staff with an unrea- 
sonable teaching load may force its teachers into a dull and unin- 
spiring routine which, in the end, will inevitably be reflected in a 
loss of effectiveness and prestige. Time for study, growth and 
contacts is of vital importance. Attendance at professional meet- 
ings, opportunities to talk and work with men in practice in the 
same field of interest, are of primary value, but the most valuable 
opportunity which the educator has to keep in contact with the 
latest advances in the engineering field is offered by research. 

The tendency to glorify research and divorce it from teaching 
has, unfortunately, led to the feeling that only the larger or uni- 
versity type of institution can undertake research. The instructor 
in, say, the smaller liberal college which gives four year arts, sci- 
ence, business, or engineering courses, may recognize the stimu- 
lation which research can give to teaching, may realize that with- 
out this stimulation teaching is apt to become dull and lifeless, 
but he also has an idea that research is beyond his reach—requires 
facilities and equipment too costly for his institution to afford. 

It is true that, until recent years, the trend in research was in 
the direction of large-scale and costly work. Such work has ad- 
vertising value. It is impressive and spectacular. It was also 
hoped in this way to get immediate results of practical value. 
We concentrated on ‘‘coefficient’’ research. That such work is 
valuable, is needed in spanning the gap between theory and prac- 
tice, and is out of reach of the vast majority of our engineering 
schools, cannot be denied. Few schools can afford such facilities 
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or are so located that they can develop them. As a matter of fact, 
however, only a few great plants of this kind are needed—there is 
not enough demand to keep many of them busy and many of them 
go through alternate periods of great activity, of decline and ob- 
solescence, and then, if fortunate, of rehabilitation and new life. 
But this is, fortunately, not the only kind of engineering research 
which is valuable. 

An important effect of the depression has been the turning of 
our attention to smaller scale operations as a means of effecting 
economies. Parallel with this has come the rapid development of 
the theory of model relationships making possible and valuable 
relatively small-scale tests. The need for economy has also turned 
our attention back to fundamentals. The practice of to-day may 
indeed be based on the immediately useful, coefficient type of 
knowledge, but the theory of tomorrow must rest in a fuller and 
clearer understanding of basic principles. Much is to be done in 
the field which lies between engineering and science—or may dip 
into science more than many so-called practical engineers would 
relish—if the foundation for tomorrow’s technical advances is to 
be firmly laid. For example, the new life which fundamental re- 
search has given to fluid mechanics and hydraulics is fresh in our 
minds. Similarly, much of a fundamentally scientific character 
must be done (and is being done) in the relatively new science of 
soil mechanics. Such ‘‘fundamental’’ research requires little ap- 
paratus of the larger, very costly type. It is more a matter of 
men and stimulation and viewpoint than of dollars. Its values 
are available, therefore, to the small institution as well as to the 
large. It offers the small institution an opportunity at no great 
eost to partake of the breath of educational life. Give the under- 
graduate teacher a reasonable teaching program (say, not over 
ten or, at the most, twelve ‘‘contact hours’? per week), encour- 
age him to undertake some fundamental research, and permit him 
to share his interest and enthusiasm with his students, and the 
deadly routine of teaching is given the spark that teaching always 
needs to be effective—the spirit of growth and adventure. Re- 
search thus becomes no mere matter of production by a favored 
few, but its great educational value, its stimulation, and its en- 
thusiasms serve to fertilize and invigorate the entire educational 
picture from the undergraduate teacher to the candidate for the 
doctorate, and for the small school as well as for the large. 
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AN IDEAL EDUCATIONAL DYNAMO LABORATORY 


By R C. TURNER, JR. 


Instructor in Engineering, Connecticut State College 


Several months ago, when the writer had occasion to do some 
work in laying out a proposed educational dynamo laboratory, the 
above question came to,mind. A search for a discussion which 
might be of assistance proved fruitless, a result as unexpected as it 
was surprising. 

The importance of a thorough laboratory training for all engi- 
neering students is universally recognized by both educators and 
engineering institutions. This recognition, of its own accord, 
should require us to set up specific requirements for the labora- 
tory in which this training is to be directed. Further, the estab- 
lishing of an ideal for this educational dynamo laboratory would 
seem to be an absolute necessity for every school of engineering, 
if it is sincere in its effort to provide suitable laboratory facili- 
ties, and an efficient training in laboratory techniques, for its 
embryo engineers. It seems advisable then, that, at frequent in- 
tervals, every school of engineering should pause long enough in 
the progress being made in its several endeavors, to evaluate its 
laboratory facilities, and to plan to improve them. 

The establishing of this ideal does not infer that existing equip- 
ment must be scrapped because of age, appearance, etc. Quite 
the contrary. In many instances, a few slight changes may result 
in a great improvement in the availability of a particular labora- 
tory unit. At the same time, a careful review of existing equip- 
ment may, in some instances, show that units can economically be 
scrapped, thus providing valuable space in which essential equip- 
ment can be installed. 


REQUIREMENTS 


It should be emphasized at this point, that it is impossible to 
set up absolute definite requirements for a laboratory which would 
prove to be the ideal for all institutions. Such pertinent factors 
as curricula, student enrollment, teaching loads, etc., are so vari- 
able that the ideal laboratory must be determined for each par- 
ticular institution separately. However, there are certain topics 
which are so essential to all educational dynamo laboratories that 
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they should be given distinct consideration. It is my intention 
to mention these topics, and then to discuss them in some detail. 
The major topics which should receive particular consideration are 


. Flexibility 

. Protection of Equipment 

. Visualization of Circuits 

. Quantity and Type of Equipment 
. Power Supply 

. Physical Surroundings 

. Provision for Expansion 


es 


I do not intend, in this discussion to treat the merits of vari- 
ous laboratory procedures and teaching methods, since they should 
not primarily affect the physical requirements of the laboratory. 

It cannot be assumed that once the above requirements have 
been determined, and then attained, that the ideal educational 
dynamo laboratory has been provided for all time. It must be 
appreciated that all healthy laboratory programs, as well as all 
virile teaching programs, are in a continual state of flux. They 
must change continuously if the laboratory is to be a live and vital 
factor in the education of the student engineer. 


FLEXIBILITY 


Since changes in laboratory requirements are inevitable, the 
machine units to be installed in our ideal dynamo laboratory must 
be perfectly flexible as to location, connection and operation. 

If the machine units are to be flexible as to location, their 
foundations must be light enough to be classed as semi-portable. 
Fortunately, the usual dynamo laboratory equipment can be of low 
rating, and therefore light in weight so that massive foundations 
are not essential. Means of mounting the machine units on a semi- 
portable foundation are many, and consist, for the most part of 
mounting the unit on a rigid sub-base. The sub-base can be made 
of wood, structural members or concrete. If absolute quiet is de- 
sired, each sub-base can be placed on a vibration-absorbing pad of 
rubber or of composition. The sub-bases can also be designed to 
raise the machine units above the floor so as to eliminate much 
stooping on the part of the student. 

Flexibility of connection can easily be obtained by bringing all 
circuits completely out of each machine unit. These circuits can 
terminate in a convenient connection panel. This practice is very 
common, and is used in practically all electrical laboratories. It 
permits the student to connect up the test circuit with a minimum 
of effort and time. It also permits the use of portable instruments, 
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resistors, etc., which results in a greater use factor, and a corre- 
sponding lower net investment. 

Power must be available at each machine. If the permanent 
wiring of the laboratory is not concealed, it is an easy matter to 
provide power wherever it is desired. If the permanent wiring is 
to be concealed, a system of trenches and cross-ducts, containing 
knockouts every few feet, should be installed in or beneath the floor 
when the building is constructed. A typical laboratory plan is 
shown on page 37 of reference 1. The flexibility of this layout 
could be greatly increased by the use, as has just been mentioned, 
of vertical cross ducts between the trenches. Such a scheme as this 
makes an outlet available at practically any position where a 
machine might be installed. 

The power leads from each machine should go to a plug board, 
this plug board being a section of the main switchboard. At this 
plug board, the machine can be connected either to the power supply 
bus, or to some other machine (for paralleling experiments). 
Connections can be made with the usual laboratory plug type 
switches. In paralleling experiments, the actual paralleling is car- 
ried out at one of the generator air circuit breakers. For the 
paralleling of alternators, a portable synchronizing panel should 
be provided which can be located temporarily near the paralleling 
breaker. This panel can contain either the necessary lamps, or a 
synchroscope, or both. 


} 
DYNAMOMETER 


Fie. 1. Suggested Arrangement of Dynamometer Set and Two Motor- 
Generator Sets. 


Flexibility in operation can be obtained by proper allocation 
of the various machine units. One scheme of allocating machines 
to obtain a maximum of flexibility is shown in Fig. 1. A dynam- 
ometer is direct-connected to a d-c. dynamo. A motor-generator 
set is located on each side of this dynamometer set, the motor of 
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each set being lined up so that it can be used to drive the dynam- 
ometer through either a leather or a v-belt. By properly selecting 
the motor-generator sets, an unusually large variety of experiments 
can be performed using various arrangements of the group. An 
alternative grouping is shown in Fig. 2. In this grouping, four 
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Fic. 2. Alternative Arrangement of Dynamometer and Four Dynamos 
(or Four M.-G. Sets). 


motors (or the motors of four motor-generator sets) are located 
so that any one of the four can be used to drive the dynamometer 
through a belt. It will be noticed that with this grouping, either 
end of the dynamometer is left free for direct-coupling to addi- 
tional machines. Provision is therefore made for the making of 
precise tests of machines that are not considered as part of the 
ideal educational laboratory. It should also be called to your 
attention that by raising the bedplate of the motors slightly higher 
above the floor than the dynamometer, and by using belts of 
greater length, the motors can be used to drive each other as gen- 
erators, or to act as a load for each other. 

A very desirable advantage of either of the suggested arrange- 
ments, is the availability of the dynamometer for measuring the 
torque of the several types of electrical machines. If the highest 
accuracy is desired for any particular test, the unit being tested 
should be direct-connected to the dynamometer. However, for 
many of the more or less routine undergraduate experiments, such 
an unusually high degree of accuracy is not absolutely essential. 
It should also be appreciated, that even with belt losses and in- 
creased dynamometer losses caused by the belt drive, the overall 
accuracy of the suggested arrangement is greater than can be ob- 
tained with many forms of prony brakes. 
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PROTECTION OF EQUIPMENT 


Since practically all of the machine equipment in the dynamo 
laboratory is manually operated, the only protection required is 
against overcurrent. This protection should be provided for every 
circuit in the laboratory. It should be instantaneous in operation, 
and should not have the time lag which is now available in circuit 
breakers which are equipped with thermal overcurrent trip. 
Faults which oecur in the dynamo laboratory differ from those 
met with elsewhere in that they are nearly all due to errors in the 
testing connections. Consequently, the circuits should be opened 
at once, and without any time delay. The practical problem of 
short temporary overloads rarely, if ever, enters the picture. Inci- 
dentally, the overcurrent protection should be operative at all 
times, even when the circuit is in the process of being energized. 
The most economical device which will provide this protection is 
the trip-free air circuit breaker. 

Some machines installed in the dynamo laboratory will require 
protection other than against overcurrent. This protection will 
be special in character, and will be determined by the needs of the 
machine unit. For example, a rotary converter should have over- 
speed protection. This need for special protection is well recog- 
nized for those types of machines which require it, and detailed 
discussion of each unit in the laboratory is beyond the scope of this 
paper. 

EASE OF VISUALIZATION OF CIRCUITS 

The dynamo laboratory invariably must be used for the under- 
graduate instruction of all non-electrical, as well as electrical, stu- 
dent engineers. In many eases, the laboratory must also be used 
for graduate laboratory courses, as well as for both graduate and 
undergraduate research. Such continuous use of the laboratory 
facilities warrants a very careful investigation into the time re- 
quired for making connections to the equipment being tested. Ex- 
penditures which will result in a reduction in the time of labora- 
tory routine can, and should be, easily justified. 

Wherever panels are used for mounting air circuit breakers. 
knife switches, testing connections, ete., they should be fully 
equipped with mimic bus, or with sufficient nameplates, to indicate 
clearly the various panel circuits and the various testing connec- 
tions. Colored wiring on the back of the panels would also be of 
considerable assistance if the student is expected to follow the 
panel wiring. Full use of such modern devices will be of great 
value to the undergraduate engineering student, and most espe- 
cially to the non-electrical student. This assistance cannot help 
but reduce the laboratory routine time towards the irreducible 
minimum. 
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QUANTITY AND TYPE oF EQUIPMENT 


Of all the requirements of our ideal dynamo laboratory, this 
item will require the most study and research. Unfortunately, the 
conelusions which may be formed after a very thorough investi- 
gation can only be approximate, since they will have to be based 
upon several assumptions. 

Both the quantity and type of equipment will depend upon the 
type of laboratory program being used. If the program is to be 
entirely elective, and therefore varying with the several interests 
of the students, the emphasis would be placed on a wide variety of 
machine units. At the other extreme, if the program is to be in- 
flexible, it being believed that certain laboratory experiences are 
necessary for student engineers, these experiences varying for elec- 
trical and for non-electrical students, then the emphasis would be 
less on variety and more on a duplication of a smaller number of 
basic machine units. 

The purposes for which the laboratory will be used will affect 
the requirements, too. For example, if graduate courses are to be 
offered in the dynamo laboratory, then both the quantity and type 
of apparatus would be considerably affected. 


The actual determination of the necessary equipment for the 


ideal laboratory requires a very careful study of a number of items. 
First, several estimates must be made. The number of students 
to be accommodated during any one period must be determined. 
Then a schedule of experiments should be prepared very carefully. 
This schedule should include both semesters, and should show what 
experiments are to be performed during each laboratory period. 
It will also show the entire program for each group of students. 
From this schedule, it is a simple matter to draw up a list of mini- 
mum equipment needs for the laboratory. 

The procedures mentioned above should be performed at fre- 
quent intervals. In addition to being of invaluable assistance in 
developing the existing laboratory, it permits a comparison of the 
values provided by the laboratory courses against their objectives. 
Too often laboratory assignments are made on the basis of equip- 
ment available, rather than on the basis of student development. 
Such assignments can only be justified for a period of transition, 
during which additional equipment is being acquired, and the re- 
quirements of the ideal laboratory are being approached. 


Power SupPLy 


The power supplies provided for the dynamo laboratory can be 
divided into two parts, first, the power furnished to the majority 
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654 AN IDEAL EDUCATIONAL DYNAMO LABORATORY 
of the machine units, and second, any special voltages and/or fre- 
quencies which may be required for experiments which might be 
classed as special or as research projects. 

It seems logical to install, in the ideal laboratory, as many 
standard commercial motors or generators as may be required. 
The power supply for these standard units can easily and econom- 
ically be standardized. In many laboratories, voltages of 125 d-e. 
and 220 at 60 cycles have been designated as standard for these 
machines. 

Special a-c. or d-c. voltages can frequently be obtained from 
existing laboratory equipment, provided the need does not recur 
too frequently. If unusual voltages or frequencies are needed, or 
if special voltages are required frequently, specially designed 
equipment will have to be installed. 


PuysicaL SURROUNDINGS 


Needless to state, the ideal laboratory should be fully equipped 
to furnish an atmosphere which will assist the student to perform 
his work quickly, and without any strain on his physical faculties. 
- Therefore, the laboratory will be dry, well lighted, properly heated, 
and free from unpleasant odors. If any one of these requirements 
is deserving of especial emphasis, it is that which is concerned with 
the lighting. One would expect the schools of electrical engineer- 
ing to be the first to set an example of the proper use of artificial 
illumination. Accordingly, the lighting facilities of our ideal 
dynamo laboratory would be given particular attention, and the 
student would never be handicapped with poor visual conditions. 
The relative high efficiency and low costs of modern lighting de- 
vices are added incentives to the attainment of this requirement 
of our ideal laboratory. 


PROVISION FoR F'utuRE EXPANSION 


This requirement for the ideal dynamo laboratory should be 
given consideration before it is constructed. During its design, 
provision for future expension can be partially fulfilled by not 
crowding the laboratory with equipment. Wide aisles, and a 
generous amount of working space around each machine unit, will 
provide an opportunity at some future date to re-allocate the appa- 
ratus to provide space for additional equipment. Such fore- 
sighted design is certain to prove to be wise, and when the time 
for expansion arrives, the forethought of the designer is sure to be 
appreciated. 

Another method of providing for future expansion is to design 
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the laboratory so that it can be enlarged easily and economically, 
and without appreciable, if any, damage to its architectural ap- 
pearance. 

If an existing laboratory is to be enlarged, and it is not capable 
of being expanded physically, the expansion can often be housed 
in a separate building. This procedure can most easily be fol- 
lowed if the expansion is made necessary by the addition of equip- 
ment for graduate study. 


CoNCLUSIONS 


The conclusions to be drawn from this discussion are fairly 
obvious. Every educational dynamo laboratory should be reviewed 
and evaluated frequently, just as we now review and evaluate the 
outline and content of our courses of study. It seems quite evi- 


‘dent that it is as important to keep improving the physical equip- 


ment of the laboratory as it is to include the modern developments 
of research engineers in the content of theoretical subjects. In 
reviewing and evaluating our laboratory, each of the various re- 
quirements discussed above should be given separate and particular 
consideration. The weighting of each topic will vary with the local 
requirements. 

The cost of attaining the ideal dynamo laboratory will be a re- 
tarding factor of small importance. It has been my experience 
that persistent effort can do much more toward improving the lab- 
oratory facilities than any other factor. 

In evaluating the laboratory equipment, two qualities must re- 
ceive consideration. ‘The first, and most important, is the efficiency 
with which the unit can be used to illustrate fundamental engineer- 
ing truths. The second is one which is too frequently overlooked. 
It involves a consideration of the student’s difficulties. Perhaps 
visualization of the equipment is difficult. Or the equipment may 
be supersensitive, so that trouble is experienced by the student 
because of erratic behavior. Such difficulties can be corrected, 
and it is by attaining these niceties that the intangible require- 
ments of the ideal laboratory can be fulfilled. 

It should again be emphasized that once the laboratory has 
been thoroughly reviewed and evaluated, it will not retain its high 
efficiency indefinitely. Neither will very careful maintenance 
guarantee this high efficiency indefinitely. The ideal laboratory 
must be re-evaluated at frequent intervals. 
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REPORT OF FIRST REGIONAL SURVEYING TEACH- 
ERS CONFERENCE 


By H. OAKLEY SHARP 


The first regional Surveying Teachers Conference was held on 
March 24, 25 and 26, 1938 under the auspices of Committee VIII, 
Surveying and Geodesy, of the Civil Engineering Division. The 
meetings were held at Rensselaer Polytechnic Institute, Troy, New 
York. Forty-five delegates from ten northeastern States repre- 
senting 24 colleges were in attendances, and in addition 11 invited 
guests and speakers. The men were housed at the Rensselaer So- 
ciety of Engineers fraternity house, where some of the meetings 
were conducted. A buffet supper and smoker were held for the 
incoming delegates on Thursday evening, March 24. 

On Friday morning, March 25, formal meetings were conducted 
with Professor H. O. Sharp, Chairman of the Committee on Ar- 
rangements, presiding. After a weleome by Dr. W. O. Hotchkiss, 
President of Rensselaer Polytechnic Institute, Professor Warren C. 
Taylor gave a report of the First National Surveying Teachers 
Conference held at Iowa State College, Camp Marston, near Ranier, 


Minn., last summer. Professor Taylor, in his paper, outlined the, 


numerous accomplishments of the First National Conference, and 
stated that it was the purpose of the first Regional Conference to 
continue the fine work of the National Conference. Mr. W. D. 
Heydecker, Director of State Planning for New York, gave a talk 
n ‘‘The Importance of Accurate Maps in Planning Operations’’ 
and ‘‘The Division’s Program with Respect to Mapping in the State 
of New York.’’ Professor Philip Kissam presented a paper on 
‘*State Plans Coordinate Systems, Their Advantages and Sugges- 
tions for Establishing Them.’’ Discussions were conducted after 
each talk. 

On Friday afternoon the delegates were conducted on an inspec- 
tion trip through the factory of W. & L. E. Gurley, instrument 
makers, followed by a banquet at the factory. 

An evening meeting was conducted at R. S. E., at which Secre- 
tary Paul P. Rice of the Civil Engineering Division, distributed 
copies of a preliminary draft of a bibliography on ‘‘Survey and 
Mapping”’ prepared by Committee IX, on Library Facilities, of the 
Civil Engineering Division. He requested the cooperation of those 
present in checking and revising the list. Professor A. H. Holt 
gave a talk on ‘‘Land Surveying and Plane Coordinate Systems; 
Teaching and Practice.’? The remainder of the evening was de- 
voted to formal discussions. 
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658 REGIONAL SURVEYING TEACHERS CONFERENCE 


The members of Committee VIII, together with the Special 
Committee in charge of the First Regional Conference, held a busi- 
ness meeting at which plans were discussed for sponsoring the 
Second Regional Conference -under the leadership of Professor 
George H. Harding at the University of Louisville, in the near 
future, for the benefit of teachers in Kentucky and nearby States. 
The ‘‘occupational list’’ in the Society’s Year Book was again con- 
sidered by the Committee. The Secretary was instructed to bring 
to the attention of the National officers the fact that it should be 
revised and amplified better to meet the needs of specialized groups 
of the Society. During the day numerous complimentary remarks 
were made concerning the First National Conference, so the Com- 
mittee decided to place before the next National meeting at the 
Society’s Annual Convention at College Station, Texas, the matter 
of holding the second National Conference in the New England or 
North Middle Atlantic States for two weeks in mid-summer of 1940. 

On Saturday morning the meetings were conducted in the Troy 
Building, Rensselaer Polytechnic Institute. Professor G. H. Hard- 
ing presided at these meetings, which included a paper on ‘‘Teach- 
ing the Elements of Photogrammetry’’ by Professor H. O. Sharp, 
a paper on ‘‘Control for Aerial Surveys’’ by Professor Earl Church, 
and a paper on ‘‘ Practical Applications of Aerial Surveys’’ by Mr. 
’ Charles M. Emerson. 

A luncheon was provided for the delegates at the R. P. I. Dining 
Hall. 

Mr. R. G. Sanders presented a paper on ‘‘The Use of Plotting 
Equipment in Photogrammetry,’’ and, with Mr. G. R. Shaw and 
Mr. J. A. Dunlop, conducted practical demonstrations in plotting 
maps from photographs. 

A Bill (HR 8974) now in Congress proposes a change in the 
Standard U. S. inch. Unanimous opposition was expressed by the 
attending members, and a resolution forwarded to each member of 
the Congressional Committee of the House of Representatives on 
Coinage, Weights and Measures. While the change in the standard 
inch amounts to only 1 part in 500,000, and would have little effect 
on short distances, it was pointed out by Professor Kissam that the 
change would be serious in the case of State plane codrdinates. To 
date, through state legislation, Pennsylvania, New Jersey, and New 
York have passed plane codrdinate enabling acts and many others 
are considering similar legislation. To change the Standard inch 
at this time would result in serious economic loss as all of the work 
done would require recomputation. The Conference recommended 
that the Bill be not passed without careful consideration by Com- 
mittees of the American Society of Civil Engineers, American 
Geophysical Union and the Federal Board of Surveys and Maps. 
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ENGINEERING ECONOMY PAGE 


Engineering Economy concerns the selection between two or more engi- 
neering designs or projects planned to accomplish a given purpose. 


EDMUND D. AYRES, University of Wisconsin, Editor 


Editor’s Note: This issue will for the first time this year introduce a 
discussion of a definite engineering economy problem. Please send your com- 
ments and analysis to the Editor so that the different viewpoints which exist 
can be made available to our readers. 


THE ECONOMIC REPLACEMENT OF OBSOLESCENT 
EQUIPMENT 


Formulas often used for computing the economies of labor saving equip- 
ment give equal consideration to the unamortized value of the equipment to be 
displaced and the cost of the new equipment under consideration. Rigid ad- 
herence to such a formula by a manufacturer in a progressive industry may 
result in prohibitive production cost. 

Scrapping of obsolescent equipment carrying a high unamortized value 
may result in a less favorable balance sheet for the year during which the 
replacement is made, but the true economic test in determining whether new 
equipment is to be installed to replace old equipment is whether operating 
saving to be effected will cover simple interest, taxes, and the amortization of 
the cost of new equipment before it becomes obsolete and, in addition, will 
yield a sufficient return above simple interest on the new investment to justify 
the business risk involved. It is much more important to give consideration 
to the possibility that the new equipment may become obsolete before its cost 
has been amortized by the savings effected than it is to attempt to earn a 
return on equipment which cannot be operated with reasonable production 
costs. Improvements in labor saving equipment have been so great in recent 
years that progressive manufacturers have at times found it profitable to 
replace equipment which has been in use for a very short time. 

During the past eight years, industrial conditions have been such that 
the gift of prophecy would have been more valuable than high technical ability 
in determining the savings to be effected by improved equipment. One who 
early in 1930 installed new labor saving equipment based on production 
formulas and labor costs at that time, although the expenditure was well 
justified by accepted formulas and the history of the preceding forty years, 
may have found at the end of four years that he had made an expenditure that 
had not even earned simple interest and depreciation. Conversely, he who 
failed to make improvements early in 1934, justified by the same formulas, 
may have learned by the end of 1937 that the savings effected would have more 
than equalled the entire cost of the new installation plus a satisfactory yield 
on the new investment. 

Conditions to-day may appear similar to those in 1930, but since the 
average long time price of labor and commodities is based on the amount of 
labor to produce an ounce of gold, and average prices today are lower than 
they were in 1930 based on such a measure, installation of labor saving equip- 
ment which apparently will effect savings to cover the complete amortization 
of cost in a reasonable time and return a satisfactory yield on the investment 
during such amortization seems to be justified under present conditions. 

Ray C. NewnouseE, Chief Engineer, 
Crushing and Cement Machinery Division, 
Allis-Chalmers Manufacturing Company. 
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ENGLISH NOTES 


DEVOTED TO THE INTERESTS OF TEACHERS 
OF ENGLISH IN ENGINEERING SCHOOLS 


J. L. VAUGHAN, Editor 


The Conference on English to be held at College Station, Texas, 
on June 27 and 28 should be one of the most significant ever held. 
The investigation of instruction in English in engineering colleges, 
which the Carnegie Foundation made possible by a grant of $2500, 
has been progressing during recent months under the direction of 
the Committee on English. Two questions, about the importance 
of which the engineering administrators, engineering graduates, and 
departments of English that have written the Committee on Eng- 
lish agree, are to be discussed by well-known engineering teachers 
and by persons of long experience in teaching English in engineer- 
ing colleges. ‘‘The Function of the Department in the College of 
Engineering’’ is a question fundamental! to all others, and Dean 
Hammond has consented to lead in its discussion. Other well- — 
known engineering educators and teachers of English are to speak 
with him. 

Another session will be devoted to the question: ‘‘Who Should 
Teach English in the Engineering College?’’ Professor Summey 
of the A. and M. College of Texas is to be the leader of the dis- 
cussion, and others have consented to assist him. The communica- 
tions received by the Committee on English from deans and presi- 
dents of engineering colleges indicate clearly that this question, 
like that of the function of the department of English, is a vital 
one. These questions should interest both teachers of English and 
teachers of engineering subjects, and all are cordially invited to 
attend the sessions and to share in the exchange of ideas. In doing 
so they will contribute to the investigation now in progress. 

A third session will be devoted to special matters related to 
instruction in English. Professor A. M. Fountain, who has been 
making a careful study of courses in technical writing in engineer- 
ing colleges, is to speak on the topic ‘‘Personnel and Methods in 
Technical Writing,’’ and Professor F. W. Jensen will speak on 
‘*Engineering Seminars for Undergraduates.’’ These papers also 
should interest teachers of engineering as well as teachers of 
English. 
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ENGLISH NOTES 661 


A brief statement may be made regarding the present status of 
the investigation. At a meeting in Pittsburgh last November the 
Committee on English agreed upon broad objectives and general 
procedure. A subcommittee consisting of Dean Greene of Prince- 
ton University, Professor J. L. Vaughan of the University of Vir- 
ginia, and Professor H. L. Creek of Purdue University has been 
sending out letters to presidents and deans of engineering colleges, 
to departments of English and speech, to younger engineering 
graduates, to younger teachers of English, and to others who have 
something to contribute. The answers have been frank and de- 
tailed ; they show concern and willingness to attack the problems. 
So much material has already been accumulated that it will require 
some time to sift it and to determine its significance. The sub- 
committee has engaged the assistance of a number of persons who 
are to contribute to special phases of the study. When the pre- 
liminary work is completed, the Committee on English hopes that 
the conclusions and recommendations which follow will be of value 
to the cause of engineering education. 

H. L. Creex. 
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DEVOTED TO THE INTER- 
ESTS OF THE DIVISION OF 
ENGINEERING DRAWING 


FRED W. SLANTZ, EDITOR 
APPLIED TRAINING 


Ability to express our ideas clearly in spoken and written 
language is not only desirable, it is necessary. This is so self- 
evident that it has little news value. A reputable opinion to the 
contrary would indeed make the headlines. The effectiveness of 
cogent English has many vociferous advocates. 

Questions arising out of how best to provide educational methods 
to produce the desired proficiency are an important consideration, 
but, the application of formal instruction to daily habits of expres- 
sion is the most critical test of teaching. 

Engineering Drawing is the universal graphic language used in 
the industrial world by engineers and designers to express and 
record technical ideas and information. The progress and improve- 
ment in draftsmanship and especially in lettering are particularly 
gratifying in the training of first year engineering students. But, 
in so many instances through failure to apply this training, students 
forget much of what they were at one time able to demonstrate. 

The same lack of retention may be noted in other subjects ; Eng- 
lish, Mathematics, the Natural Sciences, etc. What can be done to 
minimize this loss? 

With regard to the problem in drafting and lettering, the most 
helpful expedient may be to compare graphic standards in the ad- 
vanced courses with recorded achievement in the Freshman year. 

Students are inclined to regard courses as unrelated compart- 
ments of requirements, assuming that correct English is unim- 
portant outside of the theme sections, or that graphic representation 
in Mathematics and Surveying may be less exacting than in the 
drafting room. 

In closely correlated Engineering courses we have a great ad- 
vantage as compared to the more elusive and difficult problems in- 
herent in less objective subject matter. 

We can insist on maintaining proficiency by refusing to accept 
work which is below the student’s demonstrated capacity. In ad- 
vanced courses, failure to get high grade drafting and lettering is 
more often due to the indifference on the part of the instructor to 
require it, than it is to the lack of ability of the student to produce 
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SECTIONS AND BRANCHES 


The Third Annual Meeting of the Allegheny Section was held 
October 22 and 23, 1937, at West Virginia. The institutions repre- 
sented were Carnegie Institute of Technology, Pennsylvania State 
College, Bucknell University, West Virginia University, Westing- 
house Electric and Manufacturing Company, and The University 
of Pittsburgh. 

After the registration period (from 2:30 to 3:00 p.m., Friday, 
October 22, 1937), the general meeting was called to order by Presi- 
dent G. P. Boomsliter, who conducted a short business meeting, at 
which time consideration was given to the following items: 

1. Election of Officers—Chairman of the Nominating Commit- 
tee, L. D. Hayes, presented the following slate, which was un- 
animously approved by the Section: 


President—L. C. MeCandliss, Professor and Head, Civil Engineer- 
ing Department, The University of Pittsburgh. 

Vice-President—C. S. Keevil, Professor and Head, Chemical Engi- 
neering Department, Bucknell University. 

Secretary—Clyde B. Jenni, Professor of Chemical Engineering, 
West Virginia University. 

Professor Clyde B. Jenni resigned the secretaryship in . 

November, after which President L. C. MeCandliss appointed 
R. C. Gorham, Professor, Electrical Engineering Depart- 
ment, University of Pittsburgh, to act as secretary. 


2. President Boomsliter read a letter from Dr. John G. Bowman, 
Chancellor of the University of Pittsburgh, inviting the section to 
be the guests of the University of Pittsburgh for their Annual 
Meeting, 1938. The invitation was unanimously accepted. 

3. Dean R. P. Davis, West Virginia University, presided at the 
afternoon session. The following program was presented : 


(a) Address of Welcome: C. 8. Boucher, President, West Virginia 
University. 

(b) Response: L. C. MeCandliss, University of Pittsburgh. 

(c) The Primary Obligation in Engineering Education, C. C. Wil- 
liams, President, Lehigh University. 

(d) Developing Executives, E. B. Roberts, Westinghouse E. & M. 
Co. 
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(e) Discussion: led by Dean H. P. Hammond, Pennsylvania State 
College, Director W. N. Jones, Carnegie Institute of Tech- 
nology and Dean E. A. Holbrook, University of Pittsburgh. 


4. The Annual Dinner was held in the evening of October 22. 
at 6:30 at the Morgantown Country Club. After the dinner and 
miscellaneous introductions, the main address of the evening was 
given by Col. W. E. R. Covell of Pittsburgh, the subject being 
‘The Grafton Dam and Flood Control in the Pittsburgh District.’’ 

5. Saturday morning, October 23, 1937, 9 a.m. President-elect, 
L. C. MeCandliss, presided, and the following program was pre- 
sented on ‘‘Service Courses in Engineering.’’ 


(a) Importance of Coédrdinating the Science Courses in Engineer- 
ing, R. E. Doherty, President, Carnegie Institute of Tech- 
nology. 

(6) Draughting: An Essential Subject in an Engineering Course, 
H. D. James, Consulting Engineer, Pittsburgh. 

(c) Selling Accounting to Engineers, C. L. Van Sickle, University 
of Pittsburgh. 

(d) Economies and Engineering Economy, C. E. Bullinger, Penn- 
sylvania State College. 

(e) The Value of Physical Chemistry to Engineering Students, 
R. A. Gardner, Bucknell University. 

(f) Diseussion: led by Professor Guild of Carnegie Institute of 
Technology and Professor Tobias of Pennsylvania State Col- 
lege. 

6. The inspection trip to Grafton Dam was canceled on account 
of inclement weather. 

Friday afternoon from 3 to 5, the ladies attended a tea at the 
Elizabeth Moore Hall. Friday evening they attended the Conven- 
tion dinner. Saturday morning 9 to 12, they were escorted in ears 
on a tour of inspection including a glass factory, and the model 
housing plan at Arthursdale, West Virginia. On the return trip 
to Morgantown the ladies visited the summer home of Dean Davis 
at Lake Lynn. The closing event for the ladies was a luncheon 
given them by Mrs. Davis at the Morgan Hotel. 

8. Attendance at this Convention, 85 members and guests. 
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A. S. M. E. MEETING 


The American Society of Mechanical Engineers has arranged its 
1938 Semi-Annual Meeting at the Hotel Statler, St. Louis, so that 
educators interested in its sessions may attend en route to the 
8S. P. E. E. Meeting at College Station, Texas, the following week. 1 
This codperation will add to the convenience and reduce the ex- 
penses of those educators in the Departments of Mechanical Engi- 
geering. All members of S. P. E. E. are cordially invited to attend 
the A. S. M. E. meeting, the tentative program of which follows: 


Sunday, June 19: 

10:00 a.m. Meeting Committee on Local Sections. 
2:00 p.m. Meeting, Executive Committee of Council. 
4:00 p.m. Informal Conference of Council. 

Monday, June 20: 
9:30 a.m. Council Meeting. 
4:00 p.m. Business Meeting. 
8:00 p.m. Sessions on: Time Study. 
Fuels I. 
Tuesday, June 21: 
9:30 a.m. Sessions on: 
Boiler Feedwater. Jointly with Boiler Feedwater 
Studies Committee. 
Railroad. 
Process. 
2:00 p.m. Hydraulic-Power. Jointly with Power Division. 
Railroad. Jointly with Special Research Commit- 
tee on* Lubrication. 
Process. 
Wednesday, June 22: 
9:30 am. Fuels II. 
Apprenticeship. 
Welding and Flame Cutting. 
Afternoon. Plant Trips. 
Evening. Banquet. 
Thursday, June 23: 
9:30 a.m. Flanges 
Surface Finishing 
Iron and Steel 
Afternoon. Trips. 
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NEW MEMBERS 


ALLIASON, ALBERT R., Associate Professor and Head, Dept. Electrical Engi- 
neering, Wayne University, Detroit, Mich. D. L. Perkins, R. T. Northrup. 

Barrow, Asa C., Assistant Professor of Civil Enginecring, Alabama Poly- 
technic Institute, Auburn, Ala. Re-instatement. 

BENKERT, Harry N., Assistant Professor of Civil Engineering, The Pennsyl- 
sylvania State College, State College, Pa. L. S. Rhodes, L. A. Doggett. 

BLASINGAME, RALPH U., Head, Dept. of Agricultural Engineering, The Penn- 
sylvania State College, State College, Pa. H. I. Tarpley, L. A. Doggett. 

Botton, JOHN M., Instructor in Civil Engineering, The Pennsylvania State 
College, State College, Pa. L. W. Whitehead, L. A. Doggett. 

Brown, Haroxp A., Instructor in Electrical Engineering, New Mexico State 
College, State College, N. M. M. A. Thomas, J. H. Butler. 

Buss, FranK W., Professor of Applied Mathematics, Washington University, 
St. Louis, Mo. Re-instatement. 

Diakor¥r, ALEXIS J., Professor and Head, Dept. of Mechanical Engineering, 
University of North Dakota, Grand Forks, N. D. E. F. Chandler, A. 
Boyd. 

Drxon, Harry S., Instructor in Electrical Engineering, Purdue University, 
Lafayette, Ind. A. N. Topping, D. D. Ewing. 

DraKE, Ernest B., Professor of Chemical Engineering, Wayne University, 
Detroit, Mich. R. T. Northrup, R. H. Schoonover. 

GERHARDT, W. FREDERIC, Professor of Aeronautical Engineering, Wayne Uni- 
versity, Detroit, Mich. R. H. Schoonover, D. L. Perkins. 

Grover, LAMorrs, Instructor in Applied Mechanics, Kansas State College, 
Manhattan, Kansas. F.. F. Frazier, L. E. Conrad. 

Horn, Harry W., Instructor in Electrical Engineering, University of Illi- 
nois, Urbana, Ill. M. A. Faucett, E. B. Paine. 

Kau.truss, Junius E., Professor of Civil Engineering, The Pennsylvania 
State College, State College, Pa. L. W. Whitehead, L. A. Doggett. 
KIsTLER, Homer K., Associate Professor of Civil Engineering, The Penn- 
sylvania State College, State College, Pa. L. W. Whitehead, L. A. 

Doggett. 3 

LEWELLEN, Marcy T., Professor and Head, Department of Mechanical Engi- 
neering, New Mexico State College, State College, N. M. D. B. Jett, J. H. 
Butler. 

MarcHANT, JoHN H., Assistant Professor of Mechanical Engineering, U. 8. 
Naval Academy, Annapolis, Md. F. L. Eidmann, G. B. Karelitz. 

O’BrIEN, Ewin J., Assistant Professor of Electrical Engineering, University 
of North Dakota, Grand Forks, N. D. H. F. Rice, D. R. Jenkins. 

Peery, Davin J., Instructor in Mechanics, Carnegie Institute of Technology, 
Pittsburgh, Pa. N. C. Riggs, M. M..Frocht. 

Pippin, CLARENCE A., Instructor in Mechanical Engineering, Kansas State 
College, Manhattan, Kansas. Wilson Tripp, i. E. Conrad. 

Ricnarpson, Louis A., Assistant Professor of Architectural Engineering, The 
Pennsylvania State College, State College, Pa., C. L. Harris, L. A. 
Doggett. 

ScHEIRER, Roser D., Instructor in Civil Engineering, The Pennsylvania State 
College, State College, Pa. L. A. Doggett, F. L. Bishop. 
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SELVIDGE, HakRNER, Assistant Professor of Electrical Engineering, Kansas 
State College, Manhattan, Kansas. L. M. Jorgenson, E. L. Sitz. 

SORENSEN, Harry A., Instructor in Mechanical Engineering, The Pennsylvania 
State College, State College, Pa. J. J. Uicker, L. A. Doggett. 

STEARNS, DoNALD E., Assistant Professor of Civil Engineering, Rhode Island 
State College, Kingston, R. I. F. W. Stubbs, R. L. Wales. 

STEPHENS, EvGENE, Assistant Professor of Mathematics, Washington Univer- 
sity, St. Louis, Mo. F. H. Derby, A. 8S. Langsdorf. 

Stewart, F. C., Associate Professor of Mechanical Engineering, The Penn- 
sylvania State College, State College, Pa. Re-instatement. 

SULLIVAN, Francis J., Instructor in Machine Design, Kansas State College, 
Manhattan, Kansas. L. M. Jorgenson, E. L. Sitz. 

TEMPLE, Epwarp H., Master of Drafting, Mechanic Arts High School, Boston, 
Mass. G. F. Ninde, J. M. Russ. 

THEROUX, FRANK R., Associate Professor of Civil Engineering, Michigan 
State College, East Lansing, Mich. C. A. Miller, H. B. Dirks. 

THoMAS, Net D., Assistant Professor of Civil Engineering, Ohio University, 
Athens, Ohio. W. M. Young, E. H. Gaylord. 

TURNER, RicHarD C., Jr., Instructor in Engineering, Connecticut State College, 
Storrs, Conn. E. R. Moore, Dana Young. 

WALLACE, WAYNE P., Instructor in Civil Engineering, Louisiana State Uni- 
versity, University, La. L. J. Lassalle, B. W. Pegues. 

WerwATH, Karu O., Registrar, Milwaukee School of Engineering, Milwaukee, 
Wis. Ben. G. Elliott, R. W. Fowler. 

WuitLeEy, F. Harvey, Instructor in Civil Engineering, South Dakota State 
College, Brookings, 8. D. H. B. Blodgett, H. M. Crothers, 

Woop, Joz N., Instructor in Machine Design, Kansas State College, Manhattan, 
Kansas. L. E. Conrad, Wilson Tripp. 

Youncer, JOHN E., Professor and Head, Department of Mechanical Engineer- 
ing, University of Maryland, College Park, Md. (Sept. 1938) Univ. of 
Calif., Berkeley, Calif. E. D. Howe, N. F. Ward. 
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NECROLOGY 


Carl Thomas Humphrey, Dean of the School of Engineering at 
Villanova College, succumbed to pneumonia at his home in West 
Philadelphia on February 6, 1938. 

Dean Humphrey was born in Weymouth, Massachusetts, on 
May 2, 1884, and received his early education in the public schools 
of that place. In 1905 he was graduated from M. I. T. with the 
degree of B.S. in Civil Engineering. The following two years he 
spent as Assistant Instructor while pursuing graduate work at the 
Institute. 

In 1908 he accepted a position at Villanova College where he 
served successively as Instructor, Assistant Professor and Pro- 
fessor of Civil Engineering until 1920, when he was appointed 
Dean of the School of Engineering. In recognition of his fine 
leadership, and guidance in the field of engineering education, La 
Salle College in Philadelphia conferred upon him in 1933 the hon- 
orary degree of Doctor of Science. His untimely death termi- 
uated thirty years of service at Villanova College. 
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COLLEGE NOTES 


Carnegie Institute of Technology.—Dvouglas F. Miner, manager 
of the Central Engineering Laboratories and Standards of the 
Westinghouse Electric and Manufacturing Company, East Pitts- 
burgh, has been appointed George Westinghouse Professor of Engi- 
neering. 

Professor Miner, who will assume his new duties on September 
1, will act as codrdinator for the Westinghouse codperative engi- 
neering plan under which a qualified group of engineering stu- 
dents at Carnegie Tech will take the usual technical college courses, 
and during the same period will receive shop and engineering ex- 
perience at the Westinghouse plant. 

His educational background and his long association with the 
Westinghouse Company as research and development engineer 
have eminently qualified Professor Miner for the new chair at Car- 
negie Tech. He attended Clark College at Worcester, Mass., from 
which he was graduated with majors in biology and psychology in 
1912. Later he entered Worcester Polytechnic Institute. At the 
completion of the course in electrical engineering with the Bache- 
ior of Science degree, he remained at that institution for two years 
as a codperative Westinghouse research assistant doing post-grad- 
uate work. 

During the earlier part of his career at Westinghouse, Pro- 
fessor Minor worked principally in research and development. 
His activities included the development of a crest voltmeter for 
high voltage measurement, the introduction and development of 
voltage doubling surge generators of high voltage, and percussive 
welding, as well as several other technical studies. More recently 
he has been concerned with standardization and coérdination of 
materials in all Westinghouse plants. In this connection he pre- 
pared a handbook of data on materials and parts for Westinghouse 
design departments. 


At Drexel Institute of Technology, Professor H. L. Bowman, of 
the Department of Civil Engineering, is offering a series of lectures 
for members of the engineering profession. These lectures deal 
with the subject of ‘‘Moment Distribution Applied to Continuous 
Conerete Structures.’’ The lectures have aroused much interest 
in Philadelphia and adjacent territory and the average attendance 
at the meetings is approximately 250. 
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670 COLLEGE NOTES 


University of Florida.—Joseph Weil, who has been Head of 
the Department of Electrical Engineering since 1931, has been 
appointed Dean of the College of Engineering and Director of the 
Engineering Experiment Station. 

Dean Weil succeeds Dean Blake R. Van Leer, who resigned to 
become Dean of the Engineering School of the University of North 
Carolina. Dean Weil is a graduate in Electrical Engineering of 
Johns Hopkins University and holds a Master’s degree from the 
University of Pittsburgh. In addition to several years of teach- 
ing experience, he has served as a consulting engineer, both in the 
field of electric utilities and in radio. 

The Engineering Experiment Station with the aid of the Works 
Progress Administration has begun construction of an Hydraulic 
Laboratory on the campus of the University of Florida. An addi- 
tion to the Chemistry Building is, also, now under way. 


Harvard University.—The seventh semi-annual meeting of the 
Eastern Photoelasticity Conference will be held in Pierce Hall, on 
Saturday, May 14, 1938. 


University of Maryland.—Dean S. S. Steinberg of the College 
of Engineering of the University of Maryland announces the ap- 
pointment of Dr. John E. Younger, Professor of Mechanical Engi- 
neering at the University of California, as Professor and Chairman 
of the Department of Mechanical Engineering, effective July 1, 
1938. 


Massachusetts Institute of Technology.—Recent improvements 
in the facilities of the Institute’s ore dressing laboratories make 
possible a somewhat broader attack on flotation problems, both of 
a purely practical and of a theoretical nature, than could previ- 
ously be made. The segregation of flotation work in a separate 
room, the addition of microscopic equipment and a new apparatus 
for particle size study are particularly significant for flotation 
research of a fundamental nature. 


The problem of landing aircraft under conditions of poor visi- 
bility has become increasingly important since the development of 
the radio range beacons made blind flying as common as it is to- 
day. It is obviously foolish to fly a plane to its destination in the 
air if it is impossible to land it safely at the end of the trip. 

Ways for removing some of the dangers of blind landing are 
being sought by the Electrical Engineering Department, in co- 
operation with the Aeronautical Engineering Department, under 
a program sponsored by the Bureau of Air Commerce. 

_ There are, at present, several blind or instrument landing 
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devices available. Perhaps the earliest successful radio system 
was the Bureau of Standards system, which was described in the 
Proceedings of the Institute of Radio Engineers for April, 1931. 
Its principal feature was a curved glide path leading smoothly 
down to the runway of the airport. A radio beam was produced 
by a directive antenna system, and the path comprised a contour 
of constant field intensity in this radio beam. 

One object of the research program at the Institute is the pro- 
duction of a straight glide path. Another important object is a 
visual indicating device for the instrument board for translating 
the signals received at the plane into intelligence directing the pilot 
how to land his ship. 

The general idea upon which the instrument research is based 
is due to Mr. Metcalf of the Bureau of Air Commerce. It involves 
the use of three lights to locate the runway when visibility is good, 
and a facsimile of them reproduced on the instrument panel for 
use in bad weather landings. The replica on the instrument panel 
should be capable of operation by signals received from the ground ; 
for example, by signals like those used in the present blind landing 
systems. 

The Institute research program on blind landing comprises: 
(1) development of an indicating instrument for use in airplanes 
in instrument landings, and (2) investigation of the feasibility of 
producing a straight glide path. This program is being carried 
on under the sponsorship of the Bureau of Air Commerce. The 
work is being supervised by Prof. E. L. Bowles in the Electrical 
Engineering Department, and Prof. C. S. Draper in Aeronautics. 


Villanova College.—J. Stanley Morehouse, Professor and Head 
of the Mechanical Engineering Department, has been appointed 
Acting Head of the School of Engineering until a permanent suc- 
cessor to the late Dear’ Humphrey has been named. 
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BOOK REVIEWS 


Hydraulics (Fourth Edition), A Text on Practical Fluid Me- 
chanics. R. L. Davauerty, Professor of Mechanical and Hy- 
draulic Engineering, California Institute of Technology. Mc- 
Graw-Hill. 

In the fourth edition of ‘‘Hydraulics’’ Professor Daugherty 
has rewritten the entire text and brought the subject material up 
to date, adding about one hundred thirty-five pages to the former 
edition. The outstanding change in making the revision has been 
to present the subject from the viewpoint of fluid mechanics. The 
use of empirical formulas has been kept to a minimum and in as 
far as possible analyses have been founded on the principles of 
dimensional analysis and the basic theorems of mechanics. 

This book is a most excellent presentation of a rational method 


of teaching hydraulics. 
L. C. McCanpuiss. 


Segmental Functions. Text and Tables. C. K. Smouey. Pub- 
lisher, C. K. Smoley and Sons, Seranton, Pa. 

The author of this book has been known to the Engineering 
Profession for many years through his books of Parallel Tables of 
Logarithms and Squares; and Parallel Tables of Slopes and Rises. 
In his new book on Segmental Functions Mr. Smoley has added a 
welcome companion to his previous contributions. 

In explaining the purpose of the book Mr. Smoley says in the 
introduction : 

‘*In a triangle there are six parts—three sides and three angles 
—and when three parts, of which at least one is a side, are known, | 
the trigonometric functions offer a means of computing the other 
three unknown parts. The segremental functions offer in a similar 
way the means of solving the segment. 

‘*In a segment there are essentially five parts: (1) the are, (2) 
the chord, (3) the radius, (4) the central angle subtended by the 
are, and (5) the height, or the middle ordinate referred to the 
chord as abscissa. When any two parts are known, the other three, 
and also the area, may be determined by means of the segmental 
functions introduced in this volume. 

‘‘But since work of this kind is simplified and shortened by the 
use of logarithms, the author preferred to use the logarithms of 
the segmental functions instead of the functions themselves and 
has evolved a set of formulas which are well adapted for logarith- 
mie work, so that all the solutions are handled by means of addi- 
tions and subtractions. ’”’ 
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Accompanying the tables is a text with numerous examples, 
that explain the use of ‘‘segmental functions’’ in a very thorough 
manner. This book should be well received by architects and de- 
signing engineers. 

L. C. McCanpuiss. 


Engineering Metallurgy. Proressors StouGHTON AND Burts, of 

Lehigh University. McGraw-Hill Book Co. $4.00. 

The third edition of this very good text was published in Jan- 
vary. Its aim is to provide in a convenient text the information 
needed in regard to metals and alloys by practicing engineers in 
general, as well as for teaching in engineering schools. Some 
simplification of arrangement has been made from the earlier edi- 
tion, and considerable new material added to the sections of spe- 
cial interest to the users of metals. The text in general is carefully 
written, and a good choice of material has been made; and it is 
proving to be a satisfactory teaching book for a group of engineer- 
ing students interested in metals and alloys as materials of con- 
struction. 

The first three chapters cover introductory material, 8 pages, 
fundamental properties and definitions, ideas of crystal structure 
or constitution, 26 pages, and methods of testing and inspection, 
23 pages. 

Production of metals from their ores includes chapters IV, 
“Ores and Ore Treatment,’’ 21 pages; V, ‘‘Chemical Metallurgy,’’ 
52 pages, including slags, fluxes and refractories, separate in the 
earlier edition; XI, ‘‘Processes for Producing and Refining Iron 
and Steel: Their Effects on Properties,’’ 27 pages; and XIII, ‘‘ Pro- 
ducing and Refining Non Ferrous Metals,’’ 64 pages. 

The ‘‘Sizing and Shaping,’’ 18 pages, and ‘‘ Welding and Join- 
ing Metallic Bodies,’’ 25 pages, are briefly described in separate 
chapters. 

The treatment of the ‘‘Theory of Alloys,’’ some 29 pages, and 
‘‘Heat Treatment, and the Effects of Heat on Metallic Bodies,”’ 
20 pages, is good but rather brief, and some errors in the earlier 
edition failed to be corrected. 

The ‘‘Properties and Uses of the Ferrous Metals, Iron and 
Steel,’’ 42 pages, and the ‘‘Properties and Uses of Common Non 
Ferrous Metals,’’ 73 pages, describe these subjects in a readable 
and informative manner, with a good deal of very recent data in- 
eluded. These subjects are further supplemented by brief chap- 
ters, 8 pages on ‘‘ Application of Metals in Engineering Service’’ 
and 12 pages on ‘‘Corrosion and its Prevention.”’ 

Two concluding chapters treat of ‘‘Fuels and Combustion,’’ 
22 pages; and of ‘‘Pyrometry,’’ 14 pages. 
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674 BOOK REVIEWS 


Brief appendices give the S. A. E. Classification of Steels, Defi- 
nitions of Heat Treatment terms, and of materials and aggregates 
in the iron carbon system. 

Literature references at the end of each chapter are given for 
those desiring further detail on the various subjects than is pos- 
sible to present in a book of some 525, including index, pages. 
This should be a most valuable feature of the book to the practic- 
ing engineer. 
S. L. Goopa.e. 


Essentials of Engineering Mathematics. J. P. BALLANTINE. New 

York, Prentice-Hall, Ine., 1938. 

According to the author ‘‘The main objective of this book is to 
introduce the Calculus in a rigorous, practical form.’’ He has 
selected the unified method to carry out his objective. While the 
reviewer is not in favor of this type of treatment of the Calculus, 
he is willing to admit that this book is one of the best of its kind. 

One can gain a general idea of the contents and the order of 
presentation by noticing the headings of the eighteen chapters; 
these are called Coérdinates, Functions, Angles, Certain Elemen- 
tary Functions, Approximation Calculus, Limits and Continuous 
Functions, Derivatives and Differentials, Integration, Triginom- 
etry, The Straight Line and Circle, Fundamental Properties of 
Curves, Zeros of Functions, Equations and Loci, Natural Log- 
arithms, Trigonometric Calculus, Differentiation, Three Dimen- 
sions, and Maxima and Minima. 

From the title of the book, one would think that it was written 
entirely for the engineering student; but this is not the case. How- 
ever, it is true that it covers just about all the mathematics that 
the average engineering student needs. That is, it deals with 
Algebra, Trigonometry, Analytic Geometry, and Calculus. The 
book lacks sufficient work on elementary algebra. 

The main features of the book are: (1) the excellent chapter on 
Approximation Calculus; (2) the extra emphasis on the question 
of change of units along one or both axes, an important and usually 
troublesome question for the student; (3) differentials and deriva- 
tives are introduced at the same time; (4) the student will have 
the same book for two years; (5) Logarithmic and Trigonometrie 
Tables are to be found in the back of the book. 

There are many lists of thoroughly graded exercises. Most of 
the lists of problems give a small number of practical problems 
which show how the theory may be applied. The engineering 


students like problems of this type. 
JoHN C. KNIpP. 
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ERE are many legends of nature which 

have remained for many years, eventually 
being refuted by naturalists, but one which has 
persisted up until a few weeks ago is that of the 
phenomenal speed of the deer botfly. While 
man plods along at a speed of 400 mph in his 
airplane, one entomologist calculated the speed 
of the deer botfly to be 800 mph. Digressing 
from his usual types of experiments, Dr. Irving 
Langmuir, Nobel Prize winner in the General 
Electric Research Laboratory, exploded this 
entomological myth by means of a series of 
tests. 


Using a piece of solder the size and shape 
of a deer botfly, Dr. Langmuir proved that if 
this insect traveled at 800 mph it would 
encounter a wind pressure of 8 pounds per 
square inch—enough to crush it, and that 
maintaining such a velocity would require a 
power consumption of 44 hp—a good deal for a 
fly. He also demonstrated, using the solder 
model, that the insect, while flying at only 60 
mph, is invisible, yet the entomologist esti- 
mated the speed of the fly at 400 yards per 
second because he saw a brown blur pass by his 
eyes. Finally, the calculation proved that if the 
fly struck a human being it would penetrate the 
skin with a force of four tons per square inch. 


GENERAL ELECTRIC 


Campus News 


BOMBARDING ATOMS 

HE modern miracles of aviation, television, 
and World’s Fairs are taken quite calmly in 
this twentieth century of progress. But it is a 
different matter when scientists start snapping 
the whip with ions to smash ultramicro- 
scopic particles called atoms into even more 
minute portions. And that’s just what scien- 
tists are doing over at Harvard University. 


Using a machine called a cyclotron, devised by 
Prof. Lawrence of the University of California, 
the Harvard physicists are bombarding atoms 
by accelerating ions to a tremendous speed and 
shooting them out through a hole in the side of 
the machine. But people are talking about this 
barrage of ionic ammunition because the results 
have proven successful in the treatment of 
cancer. 


This is the third of such atom-smashing ma- 
chines for which the General Electric Company 
has furnished parts. Even in such academic 
and highly specialized fields, Test men 
are called upon to make their contributions. 
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TO BE PUBLISHED MAY 17th 


For the full-year course 


APPLIED 
THERMODYNAMICS 


By VIRGIL MORING FAIRES, Professor of Me- 
chanical Engineering, Agricultural and Mechanical College of 
7 exas 


An exceptionally interesting, clearly written presentation, 
with an unusually wide coverage of engineering applications, 
makes this an excellent text for the year’s course in engi- 
neering thermodynamics. Fuller treatment than is found in 
most similar texts is given such topics as heat transfer, 
modern steam-plant cycles, steady-flow devices, etc. $4.00 
(probable). 


The problem material for this text has been put in a 
separate PROBLEM BOOK, prepared by Professor 
Faires and Professor A. M. Brewer. This problem 
manual contains about 1200 exercises—enough for several 
years’ work—and a number of useful tables. 

$1.60 (probable) 


For the short course 


ELEMENTARY 
THERMODYNAMICS 


By V. M. FAIRES 


The same method of presentation is used in this text as in 
the author’s “ Applied Thermodynamics” but material on 
the more advanced applications of thermodynamics has been 
cut down to allow for more emphasis on fundamental prin- 
| ciples. This text is especially adapted for the semester 

course. It will contain its own problem material, and will 
therefore not be dependent upon the PROBLEM BOOK 
prepared for the larger text. $2.50 (probable). 
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TO BE PUBLISHED IN MAY 


York 


Completely fulfills the requirements 
of modern engineering courses which 
cover ALL types of route surveying 


ROUTE SURVEYS 


By HARRY RUBEY, Chairman of the Department of 
Civil Engineering, University of Missouri 


This new text treats problems of route location, 
curve layout, and the measurement, computation, 
and layout of earthwork as elements applicable to 
many forms of engineering work such as highways, ° 
canals, pipe lines, and transmission lines as well as 
to railroads. Throughout the book data from the 
1937 A. R. E. A. Manual, recent highway manuals 
and similar sources have been used to give the stu- 
dent the most up-to-date methods and standards of 
work now in practical use. A particularly outstand- 
ing feature of the book is its 34 tables which present 
many improvements over tables ordinarily available 


for surveying work. $3.75 (probable). 
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| Peer OLSEN Proving Rings with the 
Electrically Vibrated Reed load determina- 
tions are quickly and easily duplicated, due 
to the uniformity of reed vibrations. 


The exclusive feature of the Electrically 
Vibrated Reed is incorporated on all Olsen 
Rings insuring accurate reading of the de- 
flection. 


Write for our new illustrated descriptive 
folder on Proving Rings. 


TINIUS OLSEN TESTING MACHINE CO. 


506 N. 12th St. Philadelphia, Pa. 
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Revisions of 2 Famous Textbooks 


THE PREPARATION 
OF REPORTS 


ENGINEERING SCIENTIFIC ADMINISTRATIVE 
| By Ray P. Baker, 


Assistant Director, Rensselaer Polytechnic Institute 


and Almonte C. Howell, 


Professor of English, University of North Carolina 


HIS new edition of a widely used text places even greater emphasis on 

strong structure in reports. Principles of effective transmission of 
thought—sound organization and effective composition—are developed thor- 
oughly. The new edition has wider scope. It includes more types of re- 
ports and the latest improvements in presentation. There are many illus- 
trative private and published reports representative of the best in current 
practice. A treatment of statistics and numerous newly collected charts and 
graphs demonstrate how statistical facts can be presented interestingly. 


578 Pages, 22 Chapters, Price $4.00 


Principles of 


ENGINEERING ECONOMY 


By Eugene L. Grant 


Associate Professor of Economics of Engineering, Stanford University 


eee economy, dealing with the dollars-and-cents advantages of 
proposed engineering alternatives, is now recognized in the best engi- 
neering schools as an essential and fundamental course of increasing impor- 
tance. 

This new edition of Professor Grant’s book is splendidly suited to such 
courses. It shows the student how to analyze the business and technical 
factors in his problem, and how to determine the best, practicable solution. 
It offers a course which develops mature thinking and the ability to perceive 
and analyze various alternatives in an engineering proposition. 

The new edition has been completely revised. All its material has been 
tested and retested in class in manuscript form. It is replete with illustra- 
tive examples and remarkably teachable. Supplementing the text is a new 
and complete book of problems designed to stimulate individual thought and 
imagination, and to emphasize the features of various methods of approach 
and analysis. 


Textbook $3.75 Problem Book $.50 
In Combination $4.00 


Copies of these books will be gladly sent for examination on approval 


THE RONALD PRESS COMPANY, Publishers 


15 East 26th Street ESTABLISHED 1900 New York, N. Y. 
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Announcing —A NEW 


SMOLEY 
Time Saver 


The aim of this ‘‘Time Saver’’ by the au- 
thor of the well known Smoley Handbooks, is 
to facilitate computations involving circular 
work—particularly, calculations of parts of 
cireular segments, such as ares, chords, ete., 
and of areas of circular segments. This aim 
has been achieved by creating a new mathe- 
matical entity—the SEGMENTAL FUNC-— 
TIONS—which accomplish for the solution of 
the cireular segment what the trigonometric 


\ 


functions have done for the solution of the 
triangle. 
In a triangle there are 6 parts,—3 


engineers in 
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y tables to facilitate the computations 
Smoley’s Segmental Functions meets 
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long missed hand 


gments and their 


the want efficiently. 


“ Engineers have 
many fields.” 


of circular se; 


sides and 3 angles, and when 3 parts 

—of which at least one part is a side 

—are known, the trigonometric func- 

tions offer a means o ——. the 

other 3 parts. The segmental func- 
tions furnish in a similar way a means 

of solving the circular segment. 

_In a circular segment there are five 
parts—the arc, the chord, the height, 
the radius and the central angle. 

When any 2 parts are known, the other 

3 parts, and also the area, may be cal- 

culated by means of the segmental 

functions. 

Elaborate tables of logarithms of these 
functions are given, and simple formulas 
have been evolved by the author which are 
well adapted for logarithmic work; so that 
solutions require only simple additions 
and subtractions of values taken from the 
tables. 

The ‘‘Text’’ contains full explanations 
of the principles underlying the methods 
of the solutions, and numerous examples 
are given covering all the types of prob- 
lems occurring in practice. 

This book contains also many other use- 
ful tables; particularly to be mentioned are: 


(1) Lengths of Ares by Intervals of One 
Minute from 0° to 180° with Propor- 
tional Parts for Seconds. 

(2) Tables for Calculating Areas of Cir- 
cular Segments. These also run by 
steps of one minute from 0° to 180° 
with proportional parts for seconds. 

(3) Tables for Laying Out Circular Curves. 

(4) Logarithms of Feet, Inches and Frac- 
tions of an Inch from 0 to 200 feet. 


f problems relat- 
plified 
play the 


S. JACOBY 
T. BISHOP 


PROF. C. 
Structural Drafting and Design) 


aluable labor to his others which are so 
formulas he has so sim 
ns of tabular values 
PROF. HENRY 


It deals with the solutions o 
By devising special 
(Author of well-known books on bridge and structural engineering) 
“ Smoley’s Tables of Segmental Functions are exhaustive and the engineer- 


ing profession owes much to the author for making them available.” 


“ Mr. Smoley has added another wv 
extensively used by engineers. 


ing to circular segments. 
(Author of one of the best known books on 


the computations that additions and subtractio 


most prominent part.” 


Flexible cover and lining, bond paper, gilt edges, round corners, 


7x 434, 430 pages, $5.00 Net 
Write for a free examination copy 


Smoley & Sons, 415 Vine St. Scranton, Pa. 
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A Complete Plant 
Under One Roof 


PRINTING ~ BINDING ~ ELECTROTYPING 


PRINTERS OF 


SCIENTIFIC AND TECHNICAL JOURNALS 
AND Books 


THESES AND DISSERTATIONS 


WorKS IN FOREIGN LANGUAGES 


Your Book, Journal or Thesis placed with 
us insures that the composition, proof-reading, 
electrotyping, presswork and binding, follow 
through in consecutive order in one plant 
—established sixty-one years ago—and 
under the supervision of one management. 


LANCASTER PRESS, INc. 
LANCASTER, PENNA. 
Established 1877 


[Printers of The Fournal of Engineering Education] 


A 
tat 


— 


New College Texts — 
DIRECT-CURRENT MACHINERY 


By Tuomas C. McFaruanp, University of California 


This text is designed for use in courses on direct-current ma- 
chinery by students majoring in Electrical Engineering. It is a 
book in which the conventional material has been enlivened and vivi- 
fied by an entirely new presentation. $4.00 


ENGINEERING MATERIALS AND 
PROCESSES 


By Wma. H. Cuapp and D. S. Cuarx, California Institute 
of Technology 


A one-semester course treatment of the physical properties and 
uses of the principal engineering matcrials, together with a descrip- 
tion of the methods by which they are processed. $4.50 


APPLIED MECHANICS 
By Harvey F. Girvin, Purdue University 
A well balanced, clear, and thoroughly teachable text, with a 
wealth of new problems. $3.50 
MANUAL IN THE TESTING OF 
MATERIALS 
By Harry Tucker, North Carolina State College 


A textbook and notebook combined, which gives the essential steps 
necessary for performing the experiments and provides space for re- 
cording all notes and results of experiments. $2.50. 


ELEMENTS OF STRUCTURAL 
ENGINEERING 
By Epwarp S. Suetry, Robert College 


A presentation of the fundamental principles involved in the 
stress analysis and design of modern timber, steel, and reinforced- 
concrete structures. $4.00 


FUNDAMENTALS OF ELECTRICAL 
ENGINEERING 
By M. B. Reep, University of Texas 


A clear and concise treatment of the fundamentals on which elec- 
trical engineering is based. $3.00 


Copies sent on-approval for examination 


INTERNATIONAL TEXTBOOK COMPANY 


Scranton, Pennsylvania 


q 

j 

= 

= 


